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TOWN SCAVENGING AND REFUSE DISPOSAL. 


STREET CLEANING. 


By Hugh S. Watson, A. M. 


HE methods adopted for the cleans- 
ing of the various classes of pave- 
ment are very similar all over 

England, but as each class requires a 
separate method it will be best to con- 
sider them in detail. 

Asphalt, Wood Paved and Tar Mac- 
adam Surfaces in Towns.—Surfaces 
composed of these materials are the 
most easily cleaned, since they can be 
swilled down with water. The process 
is generally as follows: A water cart 
passes along the streets in order to 
damp down the surfaces, and so make 
it easier to collect the larger solid par- 
ticles. A gang of men accompanied by 
carts then pass along and pick up the 
rough stuff, in order that there may not 
be too much solid matter to be removed 
by the subsequent flushing, as the 
whole of the flushing water passes 
into the sewers, so that if these pre- 
cautions were not adopted there might 
be a risk of silting them up. After 
this has been done, the flushing is 
carried out by means of hose at- 
tached to hydrants. This is undoubt- 
edly the most satisfactory way of 
dealing with streets subject to heavy 
traffic. The difficulty of sweeping up 
horse droppings which may have been 
passed over by heavy motor vehicles 
and may have become saturated with 
oil from them is very considerable, but 
the great pressure obtainable by the 
use of the hose pipes renders it a com- 
paratively easy matter. 

In London the water required for 
street flushing is obtained from the 
mains of the Metropolitan Water 
Board, the ordinary fire hydrants 
mostly being used as a means of sup- 
ply. There are, however, several dis- 
advantages to this arrangement, as it 
is necessary to notify the fire depart- 
ment of the London County Council 
when the hydrants will be required, 


.I. C. E., London, England. 


in order that they may send an em- 
ploye to turn on the water, and also to 
note the length of time during which 
the water is being drawn, as the water 
is paid for in bulk, the consumption 
being calculated from the pressure 
and the size of nozzle used. In order 
to avoid these inconveniences, some 
of the Metropolitan boroughs have 
special flushing hydrants, from which 
the water is drawn by their own em- 
ployes, the consumption being regis- 
tered by meter. The cost of the water 
is sixpence per 1,000 gallons. It is 
very difficult to make any comparison 
as to the cost of street cleaning by 
this method, as it depends entirely on 
the nature and extent of the traffic 
which passes over the roads. 

Thus, in the city of London, which 
has an area of 650 acres, the quantity 
of water used during 1907 for night 
washing and flushing streets, courts 
and alleys was 77,424,000 gallons, and 
the cost £1,935, the number of nights 
on which the water was used being 
303. The actual cost of flushing wood 
and asphalt paving is estimated at 
about 7d. per superficial yard per an- 
num, for six nights per week. 

In Sheffield the cost per superficial 
yard works out at about 4.02 pence for 
200 times per annum. 

As showing how the nature of the 
traffic may affect the cost, it may be 
mentioned that in Finsbury a gang 
consisiting of one nozzle man and four 
helpers can only clean about 600 lineal 
yards of road, thirty feet wide, equal 
to 6,000 square yards, in 9% hours, 
while in Sheffield a gang composed of 
a turncock, a nozzle man and a helper 
can clean about 15,600 square yards in 
7 hours. 

The helpers are provided either with 
“squeegees” or brushes, with which 
they drive the debris into the gutters, 
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whence it is conveyed by the flow of 
water into the sewers or surface gul- 
leys. If the matter is conveyed to 
gulleys, these should be emptied im- 
mediately the flushing has been com- 
pleted. In many of the London bor- 
oughs the roads are swept down a 
second time in the early hours of each 
morning, the main cleaning being done 
from about 8 p. m. onwards, depend- 
ing upon the district. 

Asphalt, Wood Paved and Tar Mac- 
adam Surfaces in Outlying Districts.— 
In districts where they are not sub- 
jected to very heavy traffic, these sur- 
faces can be cleansed more econom- 
ically by rotary sweeping machines 
than by flushing with water, owing to 
the rapidity with which the machines 
can be driven. 

The work is generally carried out in 
the following manner: A water cart is 
- first sent along in order to allay the 
dust. The machine sweeper is then 
driven down the center of the street, 
and brushes the sweepings to one 
side, the brushes being placed at an 
angle to the axis of the machine. Each 
time the machines pass along they 
carry the sweepings a little closer to 
the edge of the road, and the process 
is continued until they have all been 
left in a long line down the side of the 
road, the exact number of journeys 
required to accomplish this depending 
upon the width of the road. These 
machines are very economical for 
cleaning asphalt, wood paved and tar 
macadam surfaces, as they are capable 
of cleaning about 8 miles of road, 30 
feet wide, in 91% hours, and only re- 
quire the attendance of one man to act 
as driver. They are, however, unsuit- 
able for roads having plain macadam 
surfaces, as the brushes tend to loosen 
and remove the binding material. As 
soon as the material has been swept 
into line, gangs of sweepers pass along 
on either side of the road and brush it 
into small heaps. Slop collecting 
wagons follow the gangs, and the ma- 
terial is placed in them and removed 
as speedily as possible. The sizes of 
the sweeper gangs will vary in differ- 
ent districts, depending upon the heav- 
iness of the traffic over the roads. In 
the London districts it is found neces- 
sary to detail a ganger and six sweep- 
ers to every machine, whereas in Shef- 
field four sweepers have been found 
sufficient. 

These slop collecting wagons are 
usually made to hold about 4 cubic 
yards of matter, but the exact amount 
that can be carried depends upon the 
state of the weather; in wet weather 
no more than 3% cubic yards can be 


taken, while in dry weather as much 
as 4% cubic yards can be carried, the 
average weight of a load being about 
2 tons. It is not generaliy advisable 
to exceed this weight, as the strain 
put upon the horses becomes too great. 
With a 2-ton load and a journey of 
from 1 to 1% miles each way, a cart 
is capable of taking about 4 loads per 
night. 

In some towns, as in Leeds, the 
method is slightly altered. The ma- 
chine sweepers are started about mid- 
night and the sweepings are left in 
long lines at either side of the roads 
until about 6 a. m., so that any water 
may drain away. At this hour. the 
cleaning gangs start to sweep the mat- 
ter up into small heaps, and they are 
followed at 6:30 a. m. by the carts and 
horses, which remove the heaps pre- 
pared for them. The work is com- 
pleted by 2:30 p. m. This system is 
unsuitable to the requirements of 
London, owing to the very early traffic 
in the neighborhood of the markets, 
and not only have the streets to be 
cleaned during the night, but during 
the winter months. it is very often 
necessary to start shingling [sanding] 
the roads soon after 3 a. m. for the 
purposes of this traffic. 

Macadam Surfaces.—Macadam roads 
are in all cases swept entirely with 
hand brooms. The process varies in 
different towns. In some cases the 
gangs are sent out each with its own 
cart or carts, as the case may be, while 
in others men are told off to clean 
different streets, and the carts make 
their rounds independently, collecting 
the matter that has been swept up. 
As in most large towns macadam sur- 
faces are only in use in the outlying 
districts where the traffic is compara- 
tively light, it is generally possible to 
do this work during the day-time. If 
the men are sent out in gangs, it is 
generally advisable to keep them 
small, having one ganger to every six 
or seven men, in order that they may 
be kept well under observation. 

In Dover the town is divided into 
districts, and each district is swept by 
a gang of three scavengers with one 
cart. 

The method adopted at Kingston-on- 
Thames is as follows: The town is 
divided into four wards, and the street 


‘cleaning in each ward is carried out 


by a ganger and four scavengers. The 
men are not allowed to work together 
in a batch, but are each given certain 
roads to clean, the basis being roughly 
one man per mile per day. By this 
arrangement Mr. Clucas, the borough 
engineer, considers that the men waste: 





aaah 





-_ 


RESISTANCE TO WEAR OF MATERIALS FOR SEWER INVERTS. 3 


less time in loitering than when they 
are sent out in batches, and there is 
no risk of any road being overlooked, 
it being the duty of the ganger to see 
that each man cleans the roads allot- 
ted to him. The men scrape the 
sweepings in to small heaps, which 
they leave at the roadsides, and col- 
lecting carts are sent around after 
each one to remove them. 

In districts where the traffic-is heavy 
it is preferable to employ young men 
for this work, as they are less liable 


to injury by passing vehicles than 
older men. : 

Cleansing of Courts and Alleys.— 
Courts and alleys are sometimes 
cleaned by flushing, but more often 
they are swept with hand brooms. 
This work offers very suitable employ- 
ment for the older men, as they re- 
quire less supervision than younger 
men, and if once made to understand 
what is required of them, can be en- 
trusted to carry out the work in a 
satisfactory manner. 





RESISTANCE TO WEAR OF MATERIALS FOR SEWER 
INVERTS.* 


By Edward S. Rankin, Engineer Sewer Department, Newark, N. J. 


N examining brick sewers built 20 
iE 30 years ago it frequently hap- 

pens that the bricks in the invert 
are found nearly or quite worn 
through. This is particularly notice- 
able in sewers with a fairly steep 
grade and carrying a considerable 
amount of street wash. I have in mind 
particularly one sewer about 6,000 ft. 
in length, built in 1873, where prac- 
tically the entire invert has had to be 
renewed, a troublesome and expensive 
operation. The following quotation is 
taken from Folwell’s “Sewerage”: “A 
51% ft. two-ring brick sewer in Balti- 
more, 25 years old, was recently found 
with its invert in one place cut com- 
pletely through for a width of 12 to 15 
ins., and badly worn for a height of 2 
ft. In Omaha’s brick sewers the wear, 
which is usually 18 to 24 ins. wide, be- 
came 2 to 3 ins. deep in 12 years.” 

In order to avoid this trouble it has 
been our custom for a number of years 
past to line the lower third or quarter 
of the sewer with vitrified paving brick. 
The only test required for these paving 
brick in our specifications is that they 
shall not absorb more than 2 per cent. 
of their weight in water after being 
thoroughly dried and then immersed 
for 24 hours. Is this test a criterion of 
their wearing qualities in the sewer? 
And is the life of the sewer increased 
sufficiently to warrant the extra cost? 
Wiithin the past few years we have 
also built a number of concrete sew- 
ers, lining their inverts also with pav- 
ing brick. The writer has heard the 
statement made that on some of the 
very steep grades in the city of Duluth 
sewers were found in which the brick 





was nearly worn away but the cement 
joints were left with almost their orig- 
inal thickness. If this is the case, is a 
vitrified lining necessary in concrete 
sewers? Another question along the 
same line is the relative wearing qual- 
ities of a concrete as compared with a 
vitrified pipe.’ The following experi- 
ment was made in the hope of throw- 
ing some light on the above questions. 

The several samples selected were 
first tested for absorption and then 
placed on a rubbing bed such as is 
used in stone yards for smoothing 
blocks of stone. They were all given a 
uniform weight of 20 lbs. and were 
left on the bed for 30 minutes. The 
velocity of the bed on the line on 
which the samples were placed was 
21 ft. per second. 

The results are shown in the ac- 
companying table. Numbers 1 to 4 
were vitrified shale paving brick se- 
lected for their variation in absorp- 
tion. No. 5 was a small shale brick 
made for use in sewers. Numbers 6, 
7 and 8 are different makes of building 
brick also selected for their variation 
in absorption. Numbers 9, 10 and 12 
were made from the mortar and con- 
crete being used in the construction of 
a sewer at the time the experiment 
was made and were tested when 18 
days old. No. 11 was a section of con- 
crete pipe furnished by the Lock Joint 
Pipe Company of New York, and was 
approximately one year old. No. 13 
was a tile used by the same company 
for lining their pipe where required 
by engineers. Numbers 14 and 15 were 
samples of vitrified salt-glazed sewer 
pipe. 


*A paper before the American Society of Municipal Improvements, 
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The second column of the table, per 
cent. lost by abrasion, was obtained 
by dividing the weight lost on the bed 
by the original weight, assuming each 
sample to be of a uniform size, 2x4x8 
ins. The last column assumes arbi- 
trarily the life of the softest sample, 
No. 8, to be 10 years and calculating 
the others from this. 

While this experiment is not to be 
considered by any means as giving ab- 
solute or final results, it appears to 
show, first, that for similar materials, 
although there is a considerable varia- 
tion in the ratio, the abrasion in every 
case, with the exception of No. 12, in- 
creases with the absorption, and hence 
the absorption test gives a fair idea 
of the wearing quality of the material; 
second, the additional cost necessary 


to line the invert of a brick sewer with 
paving brick is certainly warranted, 
although the 2 per cent. test required 
by the Newark specifications seems 
unnecessarily severe; third, the con- 
crete samples compare favorably with 
the paving brick, and it would there- 
fore seem unnecessary to line a con- 
crete sewer. The behavior of the 
mortar sample also bears ou the state- 
ment as to ordinary brick wearing 
away faster than the cement joints. I 
am unable to account for the low fig- 
ure shown by the stone concrete. The 
sample was made at the same time as 
Nos. 9 and 10, the stone being New | 
Jersey trap rock. Fourth, the tile pipe 
is apparently not quite as durable as 
good concrete pipe, and the use of the 
lining tile is superfluous. 





MATERIAL 


gained by 
absorp- 


tion. 
Per cent 


Per cent 
lost by ab- 
rasion, 
Life of in- 
vert in 
years 





Vitrified shale brick 
Vitrified shale brick 
Vitrified shale brick 
Vitrified shale brick 
Shale sewer brick 
Building brick 
Building brick 
Building brick 

1:2 cement mortar 
1:2:4 gravel concrete 
1:2:4 gravel concrete 
1:2:5 stone concrete 
Vitrified tile 
Vitrified pipe 
Vitrified pipe 
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THE WATER WORKS OF MARION, IND. 
By Elkanah Hulley, Superintendent. 


HE history of the water works of 

Marion, Ind., is typical of that of 

many of the water works plants 
of the smaller cities of the west. One 
has been prepared by Elkanah Hulley, 
superintendent of the works, whose 
family has been connected with the 
management of the works most of the 
time since the beginning. The follow- 
ing is abstracted from his history, for 
which, and for the accompanying pho- 
tographs, we are indebted to Mr. Hal- 
ley: 

In the early days of Marion all the 
fire protection was by “bucket bri- 
gade,” to which all residents, both 
men and women, belonged. It was not 
until the town had been visited by 
some serious fires that a Babcock fire 
extinguisher was purchased. In 1875 
all the-buildings on the west side of 


the square, between Third street and 
the alley between Third and Fourth 
streets, were destroyed by fire. And 
in January, 1876, all the buildings ex- 
cept one on the west side of Washing- 
ton street north of Fifth street and 
south of the alley between Fourth and 
Fifth streets were burned. Then be- 
gan the first real earnest agitation for 
a water works system, the late Samuel 
Hulley being the prime mover in cre- 
ating sentiment in favor of it. 

After considerable agitation a peti- 
tion was circulated and signed by 
three hundred and forty-five citizens, 
representing five-eighths of the tax- 
able valuation of the property of the 
town, and presented to the town trus- 
tees June 20, 1876, praying that a debt 
be contracted and bonds issued to the 
amount of $35,000 for the purpose of 
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establishing a system of water works 
for fire protection and furnishing wa- 
ter for domestic purposes. 

On August 23, 1876, an ordinance 
providing for the construction and for 
the issuing of bonds was passed. J. D. 
Cook prepared plans, the contracts 
were awarded on October 25 and No- 
vember 7, and January 17, 1877, a lot 
was purchased upon which to locate 
the buildings and well. 

September 29, 1877, Mr. Cook made 
his final report on the completion of 
the contracts, and called attention to 
the purity of the water and the ample 
supply from the well. 

The cost of the plant to May 1} 1878, 
was as follows: 


28,356 feet of pipe, with 26 
valves, 40 hydrants, laid 
and set complete $21,931.70 
Engines, pumps, engine house 
and well 
Boring well, grading lot, well 
house and all other inci- 
dental expense 1,394.65 
$34,706.35 
3,156.12 


Net cost $31,550.23 


In August, 1880, the trustees pur- 
chased 4 lots and a tract of land in the 
southeast corner of the present water 
works park. In 1885 the board bought 
5 more lots, extending the park north 
to Seventh street and west to Whites 
avenue, constituting the present water 
works park. 

The first well contracted for was a 
dug well twenty feet in diameter and 
twenty-five feet deep, walled with 
brick. Sufficient water was not ob- 
tained at this depth, and two six-inch 
wells were drilled to a depth of about 
sixty-eight feet in the bottom of the 
dug well. After passing through an 
extremely hard hard-pan a fine flow of 
artesian water was secured in a water- 
bearing stratum of gravel. 

This supply was sufficient for the 
needs of the town for a number of 
years. But a great deal of trouble was 
experienced from the gravel and fine 
sand choking up the casing of the 
wells. 
height of about twelve feet above the 
surface of the ground, and was of an 
excellent quality. 

As the town grew and a greater sup- 
ply became necessary to meet the de- 
mands, a contract was awarded to the 
National Water Supply Company for 
sinking and connecting a series of six 
wells direct with the suction pipe of 
the pumps. These proved in most 


The water would rise to a. 


part a failure on account of fine sand 
getting into the pumps and choking up 
the Cook strainers on the bottom of 
the well casing. Many other wells 
were drilled, and all encountered the 
same trouble, and it was not until after 
the drilling of gas wells that the lower 
stratum of water was found in rock. 
The trouble then from sand and gravel 
seemed to be at an end. 

The first of the deep or rock wells 
brought into use was what is known as 
the Kiley well. This was secured ata 
time when the water supply was al- 
most exhausted, and: was a great re- 
lief. Following this a number of wells 
were drilied, some being pumped by 
air and others by deep well pumps. 
Nine wells furnished a sufficient sup- 
ply until 1903, when well sites were 
leased from Asa T. Baldwin on Valley 
avenue, and a sixteen-inch pipe laid to 
convey the water by gravity to the 


-pumping station. There are five wells 


now located on the Baldwin lease, 
making in all fourteen wells, which 
furnished an abundance of water dur- 
ing the summer and fall of 1908, which 
was the dryest season since the estab- 
lishment of the water works. All the 
wells in use are drilled into limestone 
and the drift cased off with eight-inch 
casing, and are from one hundred and 
twenty to three hundred feet deep, and 
all are pumped by air lift. 

The first pump installed was made 
by Dean Brothers, of Indianapolis, and 
had a capacity of 1,500,000 gallons in 
twenty-four hours, and was the only 
source of fire protection for the town 
until July, 1888, when the water works 
trustees contracted for a Dean duplex 
pump, with a capacity of 2,275,000 gal- 
lons, which was used as a reserve 
while making repairs on pump No. 1. | 

The third pump installed was a 
Fairbanks-Morse compound non-con- 
densing, with a pumping capacity of 
4,000,000 gallons per day, and was 
placed in commission in 1894, taking 
the place of pump No. 1. This’ pump 
was in almost constant service until 
July, 1902, and is now used as a re- 
serve only. 

The Fairbanks-Morse pump being the 
only one with sufficient capacity to be 
of service during a fire, the committee 
decided to install a larger pump and 
also an air compressor. The buildings 
being too small to house the new ma- 
chinery, J. D. Cook prepared plans, 
and on April 30, 1901, contracts were 
awarded for reconstruction of build- 
ings, pump and air compressor, laying 
water mains, boiler, and foundation for 
machinery. 

The Snow Steam Pump Works in- 
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stalled a horizontal three-crank triple- 
expansion high-duty pumping engine, 
with a capacity of 5,000,000 gallons in 
twenty-four hours, which was put in 
operation in July, 1902, and has been in 
constant service without any expense 
for repairs on the engine or pump to 
the present time. 

With the increase in population and 
the greater consumption of water, it 
became necessary to secure more wells 
and a means of pumping them. Pre- 
vious to this time deep well pumps had 
been used for this purpose, but as the 
new wells were located further from 
the plant, it was decided to purchase 
an air-compressor, and in June, 1895, a 
contract was entered into with the 
Hall Steam Pump Company, of Pitts- 
burg, for a 16x20x18-inch air compres- 
sor, which, with the deep well pumps, 
were used until July, 1902, when the 
‘present Laidlaw-Dunn-Gordon 15x25x20 
x24-inch cross compound machine was 
installed by the Bacon Air Lift Com- 
pany, which took the place of the first 
compressor and all the deep well 
pumps, and is now pumping fourteen 
wells. While pumping water with air 
lift is expensive, this machine has 
given entire satisfaction and has cost 
practically nothing for repairs in the 
six and one-half years it has been in 
service. 

Three changes in boilers have been 
tzade since the installation of the 
plant, each time with an increased 
horse-power capacity. At present 
there are one 300-horse-power Stirling: 
water tube boiler and two 66x18-inch 
tubular boilers with 6-inch lap-welded 
tubes, the latter boilers being used 
vnly while cleaning the former, which 
has been in service seven years and is 
reported by the boiler inspector in 
first-class condition. 

Reservoir or well No. 1, 25 feet deep 
and 20 feet in diameter, was the dug 
well contracted for by Dean Brothers 
in their original contract. It has a 
holding capacity of 58,900 gallons. 
The suction pipes from the pumps are 
connected to this well, and the water 
from the other reservoirs is brought 
into it by gravity. 

Reservoir No. 2, 138% feet deep and 
53 feet in diameter, will hold 224,000 
gallons, and was constructed in 1891. 
It was considered of ample capacity 
for all purposes at that time, but as 
the population increased L. M. Over- 
man, city engineer, prepared plans for 
reservoir No. 3, which was construct- 
ed in 1896. This reservoir is 15 feet 
deep and 94 feet in diameter, and has 
a holding capacity of 750,000 gallons. 

The consumption became greater 


than the capacity of the wells in the 
day time, and it was often necessary 
to draw on the reserve to such an 
extent that had a fire broken out it 
would have been taxed to the limit 
and possibly exhausted. 

This fact being evident, City Engi- 
neer Thomas E. Petrie prepared plans 
for reservoir No. 4, and the contract 
was awarded on September 5, 1905, 
at $10,400. On July 9, 1906, the con- 
tract for the roof was awarded at 
$3,750. Its location is on the south 
side of the P., C., C. & St. L. railroad 
and the crossing of Whites avenue. It 
is 16 feet deep and 152 feet inside 
diameter, and has a holding capacity 
of 2,000,000 gallons, and is fed by two 
wells in such a way that the water is 
in constant motion. The overflow is 
taken from the bottom, and the water 
is practically changed every eight 
days. 

All the reservoirs are covered and 
kept under lock and key, insuring a 
pure, clean supply of water. 

Summary of receipts and expendi- 
tures since the installation of the 
plant to February 10, 1909: 


Received from tax levy for 
payment of bonds, inter- 


est and extensions....... $197,336.80 
Total receipts from water 

NEES sic cnie eds cietstinesaleeterces 332,592.85 
‘Total receipts............$529,929.65 


Applied on payment of bonds 
issued and redeemed..... 
Interest paid on bonds and 


$84,000.00 


WON. Saxon aia creatine e%s0 54,752.50 
Applied on extensions...... 180,661.89 
Applied in operating and re- 

MEME pas caneece sr 6s eee 202,611.36 
Cash on hand Feb. 10, 1909. 7,903.90 


$529,929.65 
The cost of the plant is as follows: 


Bonds issued and redeemed $84,000.00 
Interest paid on bonds and 


ine eee ae 54,752.00 
Received from taxes applied 

ON -OXteNBION. 2"... 6. cece 58,584.30 
Water rent receipts applied 

OR CXTCRBION,. .o..650c0%0% 122,077.59 
Outstanding 4 p. c. bonds... 38,500.00 

OU GO. ooo. ois Rb Kee OH $357,914.39 


The water works plant is entitled to 
the following credits for service and 
cash for which it has received no re- 
turns: 


Water rent receipts applied 
on extensions shown 
above 


Mises ieswenaneey $122,077.59 
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Saving to city in hydrant 
rentals over private plant 


at $55 each per annum... 290,400.00 
Saving to consumers of 56 
per cent. lower rent than 
if owned by private com- 
Ene are eae eae 186,251.99 
Seventeen years free water 
to city light plant, $75 per 
BORE sic cwuwae see ave atts 1,275.00 
$600,004.58 


Free list for which credit has not 
been taken: Fourteen school build- 
ings, city library, all of the churches, 
Young Men’s Christian Association, 
Emily E. Flinn Home, five fire sta- 
tions, seventeen drinking fountains, 
city hall, water for street cleaning, 
water for building streets and side- 
walks, sixteen automatic flush tanks 
for sewers. 

In arriving at the saving to consum- 
ers in water rentals, the average of 
twenty cities in Indiana, with private 
water plants, was taken, and, based 
on a dwelling of six rooms, with house 
use, bath and closet, was found to be, 
average, $13.26; Marion, $8.50. For 
house use only, average, $5.93; Ma- 
rion, $4. 

Average meter rate per 1,000 gal- 
lons in twenty cities as above: Max- 
imum, 30 cents; minimum, 10 cents. 


Marion: Maximum, 15 cents; min- 
imum, 6 cents. 
Number of consumers: Flat rate, 


2,808; meters, 492; hydraulic elevators 
with counter, 2. 

Water rent receipts have increased 
from $21,336.53 in 1903 to $28,513.20 in 
1908. The total for the six years is 
$152,993.19, which has been applied as 
follows: 


Transferred to extension 

bond and interest fund... $68,639.99 
Operating, repairs and sal- 

aries 77,608.10 


6,745.10 


| 


$152,993.19 


The average pumpage of water has 
increased from 1,306,799 gallons a day 
in 1903 to 1,547,849 gallons in 1908. 

An inventory of the plant shows a 
total valuation of $282,440.40. 

Size and number of feet of distrib- 
uting mains are as follows: 20-inch, 
696 feet; 16-inch, 1,320 feet; 12-inch, 
1,650 feet; 10-inch, 9,284 feet; 8-inch, 
6,305 feet; 6-inch, 156,690 feet; 4-inch, 
30,788 feet. Total number of feet, 
202,733. 

The water works plant is self-sus- 
taining, the income meeting all ex- 
penses of operating, payment of bonds 
and interest, and making extensions. 


GAS AND ELECTRIC COMPETITION ABOUT BOSTON. 


By Alton D. Adams, Worcester, Mass. 


by the gas and electric light com- 

missioners, of Massachusetts, will 
promote gas and electric competition 
about Boston. 

Under a decision of the commission- 
ers dated August 20, 1909, the Edison 
Electric Illuminating Company, of Bos- 
ton, is authorized to purchase the elec- 
tric locations and properties of the 
Boston Consolidated Gas Company, the 
Newton and Watertown Gas Light 
Company and the Waltham Gas Light 
Company, used in the business of gen- 
erating and furnishing electricity for 
light and power. 

The Newton and Watertown Gas 
Light Company is by the same decision 
authorized to purchase the gas fran- 
chise and property of the Waltham 
Gas Light Company. 

By these purchases the service area 
of the Boston Edison Company, which 


(Yor tne gas and et just authorized 


now includes most of that city, besides 
Somerville and Woburn, and twenty- 
two towns, is extended over the Back 
Bay and Brighton districts of Boston, 
the cities of Chelesea, Newton and 
Waltham, and the towns of Brookline 
and Watertown. 

The Newton and Watertown Gas 
Light Company will extend its gas sup- 
ply over Waltham, and there is pend- 
ing before the commissioners a _ peti- 
tion for the consolidation of the East 
Boston and Chelsea gas properties, this 
consolidation being contingent on the 
approval of the Edison purchase of the 
Chelsea electric property. 

For the electric property and loca- 
tions of the Boston Consolidated Gas 
Company the Boston Edison company 
is to pay $1,300,000; for those of the 
Newton company, $500,000; for those 
of the Chelsea company, $350,000, and 
for those of the Waltham company, 
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$600,000. The Newton company is to 
pay $500,000 for the gas franchise and 
property of the Waltham company. 

Material reductions in electric rates 
are to follow these consolidations, for 
the maximum net rate of 12 cents per 
kilowatt hour now charged by the Bos- 
ton Edison company is to apply at once 
over the added area, and this rate is to 
be lowered to 11 cents per kilowatt 
hour not later than January 1, 1910. 

The present maximum net rates of 
the several purchased electric plants 
are as follows, per kilowatt hour: Bos- 
ton Gas Company, 14 cents; Newton 
company, 12 cents; Chelesa company, 
15 cents, and Waltham company, 16 
cents. The Newton rate was reduced 
from 18 cents in anticipation of the 
sale to the Boston Edison company. 

In Newton and Waltham the gas rate 
is to be reduced from the present price 
of one dollar to 95 cents per thousand 
feet, on or before January 1, 1910. It 
has been further stipulated, though 
‘ this fact does not appear in the above 
opinion of the commissioners, that if 
the East Boston and Chelsea gas com- 
panies are permitted to consolidate, 
per their pending petition, the net 
price of gas in the area supplied by 
these two companies will be reduced 
from the present rates of $1.00 and 
95 cents to 90 cents per thousand feet, 
on January 1, 1910. More than this, 
the company will, on January 1, 1911, 
take up with the commissioners the 
question of further change in the rate. 

Among the reasons given for their 
decision in favor of the above consoli- 
dations the commissioners say: 

“In the light of the progress which 
has already been made both in the gas 


and electric business,, it is clear that 
gas and electricity can be profitably 
supplied over far wider areas than 
was formerly thought feasible. It is 
equally clear that greater efficiency in 
operation and greater economies in 
investment and operating costs are 
possible in a large gas or electric plant 
serving a given territory than to sev- 
eral independent small plants serving 
different sections of the same territory. 
Experience also indicates that there is 
a public advantage in communities of 
the size of those now under considera- 
tion in having the gas and electric 
business separately conducted and un- 
der independent management and con- 
trol. The two kinds of business are 
so far compefitive that the natural 
rivalry between the two is stimulating 
to both managements, and should re- 
sult in substantial benefits to the 
public.” 

“Compared with that of the Edison 
company, the electric business of all 
the others named is small in volume, 
less varied in character and transacted 
at substantially higher prices. When 
the volume and character of the busi- 
ness of these companies are consid- 
ered, it may safely be assumed that 
the Edison company can readily supply 
electricity in the several territories of 
the other companies at lower costs and 
charges ‘than any of these companies 
could reasonably be expected to do.” 

While gas and electric properties are 
being consolidated in many parts of 
the United States, it is especially 
worthy of note that just the opposite 
process is going on in eastern Massa- 
chusetts. 





THE CARE OF SURFACE WATER AT STREET 
INTERSECTIONS.* 


By S. D. Newton, City Engineer, 


with which the street builder has 

to reckon deals with the care of 
water at intersections. Failure to ade- 
quately provide for storm water may 
easily cause overflows onto adjacent 
property and entail damage _ suits 
against the city for sums which in 
extreme cases may equal or even 
exceed the original cost of  build- 
ing the street. Water standing for 


Ov of the most serious problems 





Tnoxville, Tenn. 


any proportion of the time upon 
the street surface will cause deterior- 
ation in the material of which the 
surface is constructed. With a bi- 
tuminous street such deterioration 
is accomplished in a comparatively 
short time; with a wood block street, 
unless most thoroughly impregnated 
with creosote oil, decay may be more 
rapid still; while even with a stone, 
brick or concrete street standing wa- 


*A paper before the American Society of Municipal Improvements. 
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ter is apt to get into smail cracks, 
undermining the pavement and in win- 
ter time freezing and breaking up the 
base. Even if the street is fully 
drained, it may be that the inlets are 
so placed as to occasion considerable 
streams of running water directly op- 
posite the ends of the sidewalks, caus- 
ing great annoyance and perhaps dis- 
respect as regards the engineer on the 
part of pedestrians. Nothing connect- 
ed with the city engineer’s duties is so 
fruitful of criticism on the part of the 
general public as this one point. It is 
true that these criticisms are often 
unreasonable, but nevertheless they are 
made, and should be guarded against 
as much as possible. Finally, the gen- 
eral appearance of the street is in 
large measure governed by the drain- 
age problem; an otherwise excellent 
street design may be entirely ruined 
by improper and awkward appliances 
for taking care of and carrying away 
surface water from intersections. 

The problem is varied, and no hard 


and fast rule can be laid down for its © 


solution. No two street intersections 
are exactly similar, and especially in 
hilly towns, such as the one I have 
the honor of serving, the handling of 
one intersection can never be taken as 
a criterion for the proper disposal of 
the next. A catchbasin location which 
would be entirely right and proper on 
a gentle slope may be left high and 
dry by a stream of water rushing down 
a 10 per cent. grade. In general, how- 
ever, street intersections may be di- 
vided into three distinct classes as re- 
gards their drainage: (1) those in 
which all grades lead away, or, in 
other words, where the intersection is 
on a summit and where, of course, the 
amount of water collecting is so small 
that no provision need be made for 
caring for it otherwise than in the 
proper crowning of the street surface; 
(2) those in which all grades lead to 
the intersection and where it is im- 
perative that the storm water be taken 
underground; and (3), including the 
great majority of cases, those where 
part of the grades lead to the inter- 
section and part away. In such in- 
stances it is sometimes a question 
whether to take the water under: 
ground at the self-draining corners or 
to allow it to take its natural course 
down the gutter. If the intersecting 
street is unpaved and on an ascending 
grade, the water should be taken care 
of otherwise than on the surface in 
order to keep trash and dirt from be- 
ing washed down from the intersecting 
street and being deposited upon the 
surface of the paved street. If, how- 


ever, the water flows from a street al- 
ready paved in not too great a quan- 
tity, and if the grade of the gutter 
down which it naturally flows is heavy 
enough to take care of it without in- 
convenience or overflow, the corner 
can generally be allowed to drain it- 
self. In my practice I endeavor never 
to allow water to flow in the gutters 
for more than six or seven hundred 
feet, as the volume of flow for a great- 
er distance than this is, during heavy 
rains, enough to be annoying to pedes- 
trians. 

The remarks which follow are based 
upon the assumption that separate 
sewers are provided to take storm and 
sanitary drainage. With a few ex- 
ceptions, however, they apply equally 
well to the problem in cities having 
the combined system, it being under- 
stood that in such cases all openings 
into the sewer must be_ securely 
trapped to prevent escaped of sewer 
gas. 

A paved street should, if possible, be 
well drained by storm water sewers, 
but occasionally the engineer is called 
upon to pave a street where either the 
outlet for a proposed storm sewer is 
so remote as to make the cost prohib- 
itive or for some other reason it is 
impracticable to sewer some portion 
of the street; in such cases it is neces- 
sary to provide some other expedient 
wherever storm water has to be car- 
ried across an intersection, and to do 
so is sometimes a quite perplexing 
problem. Several ways have been sug- 
gested, but the ideal one is yet to be 
found. 

Valleys across an intersection de- 
signed to carry the water on the sur- 
face are unsightly, a perpetual annoy- 
ance to drivers and “carriage folk,” 
invite deterioration of the surface, 
and, with swiftly moving fire appa- 
ratus or in winter time, if clogged with 
ice and snow, they may become very 
dangerous. They should be avoided 
whenever possible, and, if used at all 
(except at alley intersections where 
they are perfectly legitimate), they 
should be placed across very unim- 
portant and lightly traveled streets 
only, and where they can be made 
with as light’ a depression from the 
normal as possible. 

Culverts, with stone or concrete bot- 
toms and walls and cast iron cover- 
ings, have been used quite extensively, 
but the practice should, in my opinion, 
be discouraged, because they are very 
expensive both in first cost and in 
maintenance, the cast iron plates being 
apt to break under heavy loads or 
sudden jars; because they are danger- 
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ous and afford places on which a horse 
is liable to slip, especially in wet or 
frosty weather; because they are un- 
sightly; and because it is necessary to 
flatten and distort the surface of the 
street to meet them. 

I have known of the use, in a few 
instances, where no better solution 
presented itself, of culverts with cast 
iron covers sunk below the finished 
surface of the street and carrying the 
regular street surface over them. Such 
culverts are, in my opinion, not as un- 
sightly as if the cast iron plate were 
exposed, since the regular crown of 
the street formed of the ordinary pav- 
ing material can be carried across 
them, nor are they more slippery than 
any other part of the street, but, on 
the other hand, they are even more 
expensive than the others, and they 
are wasteful of head room, calling for 
deep gutters at either end, and pre- 
senting, besides, a ragged appearance 
when viewed from the gutter or curb. 

In many cases a cast iron pipe can 
be placed in the intersection with the 
top sunk slightly below the finished 
street surface, using a “Y” and a 
branch in cases where water reaches 
the intersection from two ways. This 
form of construction is cheaper than 
the culvert construction, but, as_ be- 
fore, a deep gutter is necessary on 
either end, and the pipe is liable to 
become clogged with trash or ice and 
snow unless of considerable size. In 
my experience no pipe less than twelve 
inches in diameter will keep itself 
clean when carrying storm water even 
although it drains a paved street. 

In several instances I have placed 
sections of storm sewer at the usual 
depth below the street surface, equip- 
ping them in the regular manner with 
inlets and catchbasins and running 
them out on a lighter grade than the 
intersecting street to an intersection 
of the flow line with the gutter surface. 
This is confessedly a temporary ex- 
pedient, to be used only where the in- 
tention is later on to carry out the 
storm sewer to a proper outlet, and 
where the intersecting street is on a 
considerable grade. This form of con- 
struction is particularly useful when 
the street being improved skirts along 
the side of a hill and the intersecting 
streets will eventually have to be 
paved also. In such cases it is, I think, 
the best form of construction possible 
for the time, although it is open to the 
objection of affording a very ugly out- 
let where the sewer pipe comes to the 
surface in the gutter. It is best to use 
a section of iron pipe at the lower end, 
as a line of vitrified clay pipe when 


uncovered is very easily broken up by 
wagon wheels striking against it. 

If the intersecting street is likely to 
remain unimproved for a number of 
years, it would perhaps be best to end 
up the sewer in a box covered with a 
cast iron grating, inclined at slight 
angle to the street surface, as thereby 
the exposed depth of the gutter can be 
lessened and brought more nearly to 
the normal. This grating should be 
removable, however, for convenience 
in cleaning, which it will require quite 
frequently, as it will be a very effec- 
tive stop for any waste paper or trash 
which may find its way into the pipes. 

When sewer facilities are provided, 
the problem resolves itself into a ques- 
tion of the design and proper location 
of the storm water catchbasins and in- 
lets. 

In regard to the design of the inlets, 
the principal points to be borne in 
mind are to provide sufficient opening 
to carry the water from the street sur- 
face to the sewer without unduly ob- 
structing travel on the street, to so 
arrange the opening or openings that 
they will not be easily clogged up with 
trash washing down the gutters, and 
to avoid a pool of standing water in 
the basins. A great many engineers 
provide for settling basins by raising 
the outlet into the sewer some inches 
above the bottom of the pit, the idea 
being to catch trash and debris and to 
prevent it from entering the sewer, 
but, in my opinion, this is bad con- 
struction. As our street cleaning de- 
partments are usually organized, it is 
next to impossible to keep our catch- 
basins cleaned, and this pocket simply 
affords a trap where street washings 
rot and disintegrate, and where stag- 
nant water settles and breeds mosqui- 
toes on a wholesale plan; in other 
words, it is an invitation for filth and 
disease. It is much better, in my opin- 
ion, at least in towns where the aver- 
age sewer gradient is high enough to 
afford easy drainage, to let everything 
that gathers in the gutter pass on into 
the sewer as quickly as may be. I 
sometimes regret that it is not possible 
to build ‘“‘fool-proof’”’ sewer systems, for 
not otherwise, until our street cleaning 
bosses see a great light, is it possible 
to keep our drainage systems operat- 
ing at full capacity; it is indeed dis- 
couraging to plan a storm sewer and 
accessories according to the needs of 
the neighborhood, and then have it en- 
tirely neglected until it becomes so 
clogged that a heavy storm causes 
overflows onto adjacent property. The 
point I wish to make is that where the 
outlet pipe is placed at the bottom of 
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the basin there is not nearly the lia- 
bility for unsanitary conditions, but 
even in such instances I have known 
catchbasins to fill up to the street sur- 
fact with sticks and stones within a 
few months after they were built. A 
small amount of care intelligently ap- 
plied would have kept them operating 
nicely. What is in some respects a 
still better form of construction does 
away with the catchbasin entirely, 
ending the sewer branch in a 90 degree 
bend turned up, and building the inlet 
directly over this. However, if this is 
done, frequent manholes have to be 
provided to give access to the sewer 
for purposes of flushing or the like. 

There are many designs of inlets in 
use—some better and some poorer; 
none fitted for universal use, and some 
not fit for use at all. A very common 
désign is the grating fitted into the 
street surface. This works very well 
until it becomes clogged with waste 
paper or leaves, at which time it re- 
fuses to act at all. There are in- 
stances, however, as in alley openings, 
or where the gutter is placed in the 
center of the street, that it is the only 
style possible to use. Its catching 
capacity when clogged can be im- 
proved somewhat by depressing the 
surface an inch or more in the center 
or next to the curb. 

A better form for general use, be- 
cause not so apt to become clogged, is 
that known as the concealed inlet, lo- 
cated in the curb, leaving the street 
surface unimpaired. It is open, how- 
ever, to the objection that it is gener- 
ally necessary to place a manhole back 
of the curb to provide a way to clean 
it out, which is unsightly and may be- 
come a menace to public safety. Like- 
wise, on steep grades, the water is 
likely to rush by it without entering 
even when the street surface is sloped 
quite severely toward it. 

Our Knoxville standard combines 
these two styles of inlets. It consists 
of a grating in the street surface, de- 
pressed to the curb, in connection with 
an inlet in the concrete curb formed 
by embedding an iron plate in the con- 
crete two or three inches. above the 
finished street surface and carrying 
the curb across on top of this plate. A 
curb joint is provided at either side of 
the basin to guard against uneven set- 
tling as between the catchbasin walls 
and the ground beyond. The grating 
frame is removable, doing away with 
the necessity for a manhole in the 
sidewalk. This standard was adopted 
last spring and has been used this 


season only, so that it is yet too early 
to teil much as to how it will work out 
in the long run, but it promises well. 

Where an intersecting unimproved 
street is on a heavy downward grade, 
the best and almost the only way to 
catch the water is by building an inlet 
squarely across the gutter, a short dis- 
tance above the intersection, giving an 
unimpeded fall directly from the gutter 
into the basin. Such an inlet can best 
be covered with an iron plate. 

The engineer should study closely 
the locations of his inlets so as to make 
them perform the most efficient serv- 
ice. Usually it is best to locate them 
above the cross walks so as to keep 
that part of the intersection used by 
pedestrians as dry as possible. Where, 
however, two descending grades meet, 
one frequently has a space difficult to 
drain lying below and between the 
two inlets when so located. If. the 
grades are very light it may be pos- 
sible to drain this space by showing a 
very small face on the curb at the cen- 
ter of the turn and sloping the street 
surface back in either or both direc- 
tions, as is most convenient, to the 
basin. It is frequently necessary, how- 
ever, to locate an iniet directly on the 
turn. If but a small amount of water 
congregates at the point, the gutter 
stream may not be so wide opposite 
the ends of the walks but that a per- 
son can easily step across. If, how- 
ever, some protection for pedestrians 
is necessary, one of three alternatives 
can be resorted to. Probably the best 
form of construction, in this case, al- 
though calling for a higher first cost, 
is to locate three inlets—two above the 
cross walks and one on the curb turn; 
or, the gutter may be built with ver- 
tical sides, and the street surface made 
to conform. The two walls of the gut- 
ter must either be brought close 
enough together so that a child can 
step across and the gutter be left open, 
or else the space between may be 
made wider and bridged with a cast 
iron plate. Either form of construc- 
tion affords some obstruction to street 
traffic, and is not to be recommended 
where it can be avoided, although in 
some cities the former arrangement 
may be seen at the majority of the 
street corners. The practice of placing 
a series of cast iron plates for the 
whole length of the curb from property 
line to property line makes an ex- 
tremely ugly, awkward and expensive 
corner, and should be resorted to only 
in very exceptional cases. 
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STREET LIGHTING. 


By Dr. Lewis Bell. 


need hardly say that it gives me 
[erat pleasure to meet the society 

at this second annual convention. 
But it is not for the purpose.of obvious 
congratulations in the gathering that 
I arise now, but rather for the purpose, 
if I may put it so boldly, of bringing 


before you reasons for repeating the 


cry of Ajax for “more light.” 

Unfortunately, we, in these times, 
can only call for more light—we have 
not the privilege of Joshua in holding 
the sun and the moon still to provide 
it for us. Things were done in a bet- 
ter way in the olden times, they have 
always said. 

The topic whichyI wish to bring be- 
fore the convention definitely, then, is 
the topic of street lighting—some of 
the things which underlie it, some of 
the things which are needed to make 
it sound in- practice as well as in 
theory. 

Man is becoming more and more a 
nocturnal animal. It was not more 
than two hundred odd years ago, per- 
haps about the time that Philadelphia 
was founded or a little later, that the 
first attempts at systematic street 
lighting were made. One has but to 
consult the evidences of old books and 
old prints to see very plainly that our 
ancestors and contemporaries of the 
founders of Philadelphia had very lit- 
tle to show in the way of public light- 
ing. A candle flickering in the wind 
near a window, a horn lantern casting 
a feeble glimmer down the street and 
dribbling oil on the passers-by, and a 
pine knot or a flambeau of asphaltum, 
borne by a torch-bearer hurrying 
through the crowd and thrusting his 
smoky weapon in the faces of the pass- 
ers-by—these were about all that the 
world could boast of in the way of 
street lighting two hundred or two 
hundred and fifty years ago. 

The activities of men are so far 
transferred from day to night at the 
present time that it becomes abso- 
lutely necessary to make provision for 
those who are traveling about after 
nightfall, and for the general business 
that is carried on at night—business of 
the theaters and concerts, and business 
of people hurrying from one place to 
another in the ordinary routine of their 
day’s work extending until after sun- 
set. For all of these purposes light, 
and plenty of it, is necessary, but this 
light we have only to a rather limited 
extent in most cities. 


The fundamental criticism against 
most attempts at street lighting lies 
not in the illuminants used, nor in 
their application, so much as in an im- 
proper adjustment of the illumination 
to the needs of the city. Street light- 
ing has been a growth and an evolu- 
tion, but, like all growths, it has pro- 
ceeded to a certain extent along the 
lines of least resistance. 

The result is that, looking over a 
city—particularly an American city— 
however good the intention of the city 
government, however excellent the 
technical skill of those who furnish 
the light, much is still left to be de- 
sired. The difficulty lies in the fact 
that the illumination is spread out too 
thin, so to speak. We do not carefully 
discriminate between streets, the na- 
ture of the usage of which demands 
considerable light, and those streets 
which are perfectly well illumined 
with a less quantity of light. We at- 
tempt to follow out the general Amer- 
ican theory that all men and all things 
are free and equal, and distribute a 
very finite amount of light over a very 
large area, with some approximation 
to uniformity, lest we hurt the feelings 
of our good fellow citizens by insinu- 
ating that Z street does not carry the 
heavy traffic and is not so crowded 
with by-passers in the evening as A 
street. In point of fact, we all know, 
in going through a city, that there are 
certain great avenues of evening traf- 
fic, certain places where light is needed 
all night, and every night, and a great 
deal of it. The commonest failure is 
the failure to recognize this simple 
fact, and in attempting a certain de- 
gree of uniformity, never exact uni- 
formity, of course, which is quite im- 
proper when one considers the use to 
which the various streets are put. 

There should be what there gener- 
ally is not—a very careful adjustment 
of the resources of the city in the mat- 
ter of lighting, so as to facilitate the 
greatest possible amount of the even- 
ing traffic. This means that in streets 
which are largely used during the 
evening illumination commensurate 


‘with their importance should be used, 


but for streets where the night traffic 
is light, and where passers-by are few, 
only light enough is needed to enable 
the people to get about comfortably. 
There is still a third class of street 
which needs individual treatment, 
sometimes gets it and sometimes does 
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not, and that is the outlying street— 
the merely suburban road—the coun- 
try road which still comes within the 
province of the municipality to illu- 
minate. In places of that sort funds 
are seldom available for providing 
anything like serious illumination, but 
a great deal for the convenience of the 
public can be done. 

The purpose, the fundamental pur- 
pose of lamps in these outlying, little- 
used streets, which yet need some light, 
is merely to serve as markers of the 
way; in other words, in these unfre- 
quented places, streets where illumina- 
tion of the first order is unnecessary, 
and that of the second order needlessly 
great, the important thing is so to dis- 
tribute the light that the illuminants 
serve to mark the way and clear the 
passage for the passers-by. In such 


. places the somewhat common practice 


of using very large units of whatever 
kind is obviously improper. One 
marker a mile of 1,000 candie-power is 
not anywhere nearly so good as half 
the amount of light put out at short 
distances in smaller units; in other 
words, where a lamp is used merely as 
a marker to show the way, and a gen- 
eral illumination cannot be undertak- 
en, the best thing is to employ small 
units and locate them so as to get the 
best results obtainable from the energy 
in whatever way it may be applied. 

There are, then, three distinct 
classes of streets which must be con- 
sidered in the problem of the theoret- 
ical character and practically useful il- 
lumination. First there are the chief 
streets—the heavy arteries of traffic 
which need all the light they can get. 
Then there are the secondary streets, 
making up the bulk of an ordinary city, 
which need to be well lighted, but do 
not require a blaze of illumination, be- 
cause they are used in an entirely dif- 
ferent way from the main streets. And 
finaliy there are the tertiary streets, in 
which the lighting is intended merely 
to show the way. 

In our ordinary practice here these 
classes run into each other by such 
gradual transitions that one can hard- 
ly tell whether there was any funda- 
mental idea in the minds of the per- 
sons who laid out the streets or not. 
Our chief streets, as a rule, all over 
the country, are really poorly lighted, 
the secondary streets not particularly 
weil lighted—sometimes a little better 
than they should be, and sometimes 
not quite so well—and the tertiary 
streets frequently rejoice in one illu- 
minant every long block, useless for 
practical purposes except within a very 
short radius, and utterly failing, too, in 


the proper marking out of the way. 
As regards the absolute amount of 
light required, there will be always 
difference of opinion. In the principal 
streets, where the traffic is constantly 
heavy, I think that one wouid not go 
far wrong in following the principle 
that one should have light enough to 
see to read a paper by. I would not 
recommend the citizens to sit out on 
the curb and read their evening papers, 
but I think the chief streets of the city 
should be always so well lighted that 
if any one must consult a note-book to 
find his way, or wants to refer to a 
letter for any purpose, he should be 
able to read it without having to walk 
a half block to get under the nearest 
lamp. As to the secondary streets, 
much less amount of light than that is 
desirable, and not so much is neces- 
sary, in fact. The tertiary streets can 
use a still less amount. 

In connection with this matter it is 
noteworthy that the foreign practice in 
England and on the continent is to pro- 
vide in the different streets light 
enough to read a paper by. This sum- 
mer I traveled miles through the chief 
streets of the European cities, and was 
able to read the fine print of a 
Baedecker every foot of the way by 
the light of the streets lamps alone. 
That is the ordinary standard of good- 
ness which is lived up to in the large 
foreign centers. 

In actual amount the London canon 
in lighting calls for an average of 
something like a quarter of a foot- 
candle, as against one-tenth or one- 
twentieth in the ordinary American 
city. The secondary streets on the 
side use about the same value of illu- 
mination as the ordinary street here. 
The tertiary streets are still less light- 
ed, perhaps half as much, but the light 
is invariably secured by comparatively 
small units, either gas or electric, in- 
stead of putting up very big units. So 
much for the general design of the il- 
lumination. 

Now as to its matter. In the first 
place, whatever the intensity adopted, 
it is desirable to have a fairly uniform 
distribution. By that is not meant uni- 
formity at the expense of low maxima, 
but it is undesirable so to scatter the 
lamps as to have a great deal of light 
here and there and none between. Sec- 
ondly, it is desirable to diffuse the light 
so as to make it as useful as possible. 
One of the great points of difference 
between the practice here and Euro- 
pean practice is that diffusing globes 
are practically in universal use except 
in the United States; and therefore 
there is less uniform lighting here than 
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almost anywhere else. Merely, if for 
no other reason, because the light is 
not diffused, the illuminants them- 
selves are of a different character, are 
intensely brilliant, and the result is a 
certain dazzling effect which very 
much decreases the practical useful- 
ness of the light, on just the same 
principle that a bare lamp in front of 
one’s eyes is a very inconvenient 
thing. 

In the matter of distribution one 
cannot sacrifice too much for the sake 
of uniformity. It is a fact which one 
will find out readily by observation 
that one can light a street uniformly 
and yet badly. There can be a fairly 
good minimum on a street, and yet it 
may be lighted badly for the purposes 
of a chief street. It may be well to 
mention two places that I have visited. 
One is a place in Paris where there is 
a tremendous concentration of illu- 
minants. All of the units are small 
_ and massed together, massed in a way 
that would show, if one deliberately 
sat down and figured the illumination, 
a result which would cause one to feel 
proud of it. Practically, however, the 
place is badly lighted. There is no 
effort of brilliancy; one can see fairly 
well all about, but the place is never- 
theless insufficiently lighted. 

I call to mind another place in Ber- 
lin where the average intensity is 
probably not very much higher—not 
more than 50 per cent., perhaps, where 
the units used are of the same kind, 
but of very much greater intensity. 
The effect is beautiful. In other words, 
one can dwell neither on the minimum 
in the street as a canon of good light- 
ing, nor on the average as seen along 
the street. One must bear in mind 
that a big center of light, throwing an 
immense amount of light out into the 
street and being reflected from the 
house, adds a great deal to the efficient 
illumination of a street for the purpose 
for which street illumination is de- 
sired. One can get fairly uniform 
lighting, and he can take the same 
amount of power and get less uniform 
lighting which will be quite as effec- 
tive. In other words, one must look 
at the thing as a practical matter, and 
not as a mere theoretical matter of so 
many hundredths of a foot-candle. It 
does not take an expert in illumina- 
tion to see whether a street is badly 
lighted or not, and it does not- conse- 
quently, take an illuminometer, with 
measurements in the thousandths of 
foot-candles at the half-way distance 
between the lamps, to show that im- 
provements are necessary. The thing 
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is a strictly practical matter, and 
should be treated as such. 

That brings up the question of the 
direction of measurement—how shall 
we measure the light on the street? 
The customary measurement in this 
country is a tacit apology for bad 
lighting. The customary method of 
measuring here is a measurement 
practically half way between the 
lamps with the photometer disc, or 
other measuring instrument, held nor- 
mal to the ray. If one gauges his il- 
lumination solely by such readings as 
this, he can be guaranteed a badly 
lighted street in every case, because 
the tendency of competition, from 
whatever souce it comes, is to secure 
that minimum at as low a maximum 
as possible, modifying the illuminants 
to be as useless as possible, subject to 
the condition of getting the low min- 
imum, and the result is a badly light- 
ed street. I could mention types of 
illuminants which have been deliber- 
ately specialized for the purpose of 
giving two-hundredths or three-hun- 
dredths of a foot-candle, at some point 
down the street, whereas if the same 
illuminant were designed, not to give 
a special form of illumination, but to 
give the best efficiency of which it was 
capable, it would not only be possible 
to make it light the distant parts of 
the street, but the whole of the street; 
in other words, there are cases in 
which the efficiency is deliberately 
sacrificed for the sake of what is noth- 
ing more or less than bad distribution. 

Every effort toward economy should 
be an effort directed to increase the 
total flux of light, because with our 
modern illuminants this is chiefly to 
be taken into consideration for street 
lighting. 

There is no excuse to-day, whatever 
there may have been ten years ago, 
for specializing distributions by means 
of the design of the illuminant, be- 
cause, at the present time, it must be 
shielded. One can both distribute and 
diffuse light at the same time, and, 
what is more important, when a street 
is lighted on any adequate scale all 
spherical distribution obtainable is 
needed. 

The foreign practice in the matter of 
direction of measurement is to meas- 
ure the illumination as it falls on a 
plane four feet above the ground, 
measuring on the horizontal, and thus 
measuring the resolved component. 
One-tenth of a foot-candle so meas- 
ured very obviously means a great 
deal more than the tenth which is ob- 
tained on the normal measurement. 
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One is sometimes tempted to wonder 
on what basis this particular measure- 
ment on the horizontal was chosen 
and why the thing has not been more 
fuliy discussed. It has not been more 
fully discussed here because people do 
not like to talk about that little re- 
solved component. It is so much nicer 
to talk about the larger normal. It is 
not discussed abroad with any great 
vigor, simply because in the first place 
the light is sufficient to give a thor- 
oughly adequate measurement on the 
horizontal, and second, because, as a 
matter of fact—it happens to be a 
rather curious one, too—the lamps in 
England and on the continent are cus- 
tomariiy placed at just about the point 
that makes it a matter of indifference 
to them which way they are photom- 
etered. That is to say, in measuring 
the illumination on the horizontal 
plane, one measures the effect from 
two lamps. In measuring on the nor- 
mal the effect from only one is ob- 
tained. Now, at the distance and 


height at which big units are custom- 


arily placed abroad, whether gas or 
electric, only four or five times the 


height of the post being taken as the 


distance between lamps, the double 
projected illumination of adjacent 
lamps becomes substantially identical 
with the normal illumination of each, 
so that it ceases to be a vital question 
abroad whether one or the other 
method is used, the two being nearly 
coincident. The thing which I wish to 
point out is, that if the illumination on 
the normal is the criterion, for heav- 
en’s sake give enough of it to see 
something by, and not the apologetic 
two-hundredths or three-hundredths of 
a foot-candle which has been too often 
talked about. 

This brings up the question of econ- 
omy in street lighting, and in particu- 
lar I want to devote a brief moment 
of animadversion to the _ so-called 
moonlight schedule. I think this curi- 
ous minimum of a couple of hun- 
dredths of a foot-candle which has 
been followed too long came largely 
from the fact that that value was sup- 
posed to be. about the maximum in- 
tensity of moonlight in this latitude. 
One can read by a full moon, which 
gives one-hundredths to  two-hun- 
dredths of a foot-candle. However, 
moonlight is diffused, diffused with a 
vengeance, and from my observation I 
should say that moonlight, on account 
of its diffusion, is at least two or three 
times as good as an equal fraction of 
a foot-candle delivered from an arc 
lamp, or Welsbach, or large incandes- 
cent lamp, or what not, merely be- 


cause in the moon light there is com- 
plete diffusion and low intrinsic bril- 
liancy, which allows the eye to do its 
best work. One does not experience 
trouble in driving an automobile in 
moonlight if he has a good head-lamp; 
he might have trouble in driving an 
automobile even with a good head- 
lamp in a lighted street, because the 
lamps in the street flash straight in 
his face. The practical value of dif- 
fusion is recognized at once when it is 
called to our attention, and it should 
be recognized in street lighting. 


The moonlight schedule, which is 
the favorite method of economizing, is 
most deceptive. In the first place, or- 
dinary moonlight in this latitude is less 
than two-hundredths of a foot-candle. 
In the next place, the half-moon in- 
tensity, instead of being half as good 
as a full moon, is only about one-tenth 
as good. That means that there is a 
large element of specular reflection in 
moonlight, the same as from a piece of 
polished cardboard. Consequently the 
three or four days sinks to an insig- 
nificant figure; there is only one week 
in the month when the moonlight is of 
a magnitude to be of any particular ac- 
count. 


Customarily the moonlight schedule 
is perhaps two-thirds of the full all 
night and every night schedule, while 
if proper illumination is to be ob- 
tained, it should be three-fourths, or 
eight-tenths, or something of that 
order. 


A second common effort at economy 
is through the means of half-night 
lighting. Half-night lighting from the 
standpoint of the needs of the public 
is a great deal better than the moon- 
light schedule, because, so far as the 
brilliantly lighted streets of the city 
are concerned, the legitimate activi- 
ties of the city cease before morning, 
so that there is some reason in reduc- 
ing the number of lamps after mid- 
night or one o’clock. If anybody has 
to economize rigidly, it is far better to 
disconnect every other lamp, or some- 
thing of that kind, than it is to run 
them on a regularly reduced moon- 
light schedule. 


It is never desirable to go into half- 
night lighting or petty economies of 
that kind anyhow, and my purpose 
here is to point out particularly that 
the moon is a bad thing to depend 
upon. If the illumination must be de- 
creased at certain times from motives 
of economy, it is better to do so at 
convenient times and systematically 
than to depend on moonlight and 
weather conditions. 
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As to important things of the future 
in street lighting. The first of them is 
a recognition of the fact that streets 
are lighted for people to use; that the 
streets should be lighted with refer- 


ence to the use which is going to be 
made of them, and on the whole they 
should be much more brilliantly light- 
ed than is customary in this country 
to-day. 





ALLEY SYSTEMS FOR LARGE CITIES.* 


By Wm. A. Howell, Engineer of Streets and Highways, Newark, N. J. 


N Newark, as is the case in Jersey 
[oe. Paterson, Newton and other 
~™-large cities in New Jersey, there is 
no comprehensive system of alleys or 
roadways, located between main thor- 
oughfares, to be used for the removal 
of ashes and garbage and the delivery 
of groceries and other household sup- 
plies to the family dwelling from the 
rear. Philadelphia, Baltimore and Chi- 
cago have such systems and have had 
them since those cities were originally 
laid out, and they have many conve- 
niences. In the city of Newark we 
have alley-ways scattered all over the 
town, some of them of quite ancient 
origin, a few indeed dating back to 
the foundation of the city.in 1666. 
Most of these alleys are lined with 
stables, automobile garages, occasion- 
ally a small factory, but many espe- 
cially in the residential districts have 
small dwellings located thereon. A 
few of these alleys in the central part 
of the city have been paved with mod- 
ern pavements, quite a number have 
been paved with cobble, but the greater 
number until the present year have re- 
mained unpaved—have been overgrown 
with weeds, and have been the dump- 
ing grounds for rubbish and even garb- 
age. These alleys have given our board 
of health much solicitude as very pos- 
sible sources of contagion. 

Every few years when cholera, yel- 
low fever or smallpox epidemics are 
feared throughout the country boards 
of health in large cities look for the 
first appearance of the scourge in the 
alleys and in the crowded tenement 
houses, and give immediate attention to 
their thorough cleansing. And yet here 
far removed from the bustling outside 
world are the humble homes or work- 
shops of good citizens, interested in the 
welfare of the community at large, tax- 
payers as eager for public improve- 
ments as their neighbors living on 
more pretentious streets. During 1909 
ordinances were passed by our New- 
ark board of public works for the pav- 





ing or repairing of 14 alleys, repre- 
senting a mileage of 1.184 miles, at 
a total estimated cost of $45,703.91, 
which amount included the cost of in- 
spection and advertising. Of the mile- 
age paved, 0.728 of a mile was paved 
with vitrified brick on concrete and 
0.456 of a mile was paved with granite 
on concrete. The average cost per front 
foot of pavement to the property own- 
ers, of alleys paved with brick, was 
$3.22 and on alleys paved with granite 
$4.35. The average width of alleys 
from building line to building line was 
22 feet, and the average width of the 
roadway was 14.68 feet. We have made 
many goodly imprevements in our city 
during the last 15 years, but I cannot 
recall any single year, where with the 
expenditure of such a comparatively 
small sum of money, we have produced 
more lasting results, than our work of 
1909, in transforming these 14 alleys 
into well-paved, well-sewered and well- . 
lighted highways. The credit of un- 
dertaking and prosecuting this alley- 
paving crusade of 1909 is due to the in- 
telligent foresight of the chairman of 
the street committee of our board of 
public works, the Hon. Arthur R. 
Denman, and his colleagues on our 
board, Messrs. Eggers, Lambert, Hal- 
pin and Budd. The work was not un- 
dertaken without opposition. A num- 
ber of our worthy citizens, large tax- 
payers, could not see the value of the 
work. They were entirely willing to 
see the city pave alleys, if the city at 
large footed the bills, but in their judg- 
ment to call upon the individual prop- 
erty to be responsible for an assess- 
ment for alley paving or repaving was 
entirely unjust, coming close to confis- 
cation of property rights. It is the 
opinion of one of the best-informed and 
well-posted lawyers in Newark, a man 
especially well informed regarding real 
estate valuations in the city, that the 
simple act of paving an alley, imme- 
diately doubles the value of the abut- 
ting property fronting thereon. In 


*A paper before the American Society of Municipal Improvements. 





20 MUNICIPAL ENGINEERING. 


other words, if land fronting on the 
alley before paving was worth $30 per 
front foot, it would be worth $60 per 
front foot on the completion of the 
pavement, although the actual cost per 
front foot of the paving would not be 
more than $4.50 per foot, and might 
be much less than that figure. We have 
in Newark about ten miles of alleys 
paved and unpaved. The paved alleys 
comprise a mileage of 3.26 miles, the 
following materials being used: 


Cobble 
Brick 
Granite 
Trap 
Asphalt 
Granolithic 
Macadam 


mile 
mile 
mile 
mile 
mile 
mile 
mile 


3.26 miles 


During 1908 the inspectors of the 
board of health made 1,098 visits of in- 
spection to the alleys of the city and 
reported 145 violations of the health 
ordinances. That alleys should be 
paved and well paved, does not admit of 
any argument. That they should be 
paved in advance of’ wider and more 
generally used thoroughfares is the 
offi- 


prevailing opinion of municipal 
cials in nearly all large cities. 


In our judgment where the traffic and 
the alley grade will permit its use vitri- 
fied brick on concrete is the most desir- 
able material for alley paving. That 
has been the result of our experience in 
Newark. Whenever it is possible to do 
so, the pavement should be laid the 
full width of the alley, from building 
line to building line, having the gutter 
in the middle. If it is deemed proper 
on account of the width of the alley to 
have sidewalks, of say three or four 
feet in width, leaving a roadway of 
not less than 14 feet, a miniature street 
with its shallow gutters and miniature 
crown, rather adds to the neatness and 
finish of the engineering effect of the 
work. This brings up the question, 
“What constitutes an alley?” Where 
is the dividing line between street and 
alley? In our city any highway under 
25 feet in width, we place in the alley 
classification. Through the medium of 
the Clearing House of the Society, our 
secretary, at my request, sent a circu- 
lar letter to the city engineers of 35 
American cities, soliciting information 
on the subject of this paper. Replies 
were received from the following 18 
cities: Albany, N. Y.; Boston, Mass.; 
Grand Rapids, Mich.; Minneapolis, 
Minn.; Providence, R. I.; Syracuse, N. 
Y.; Austin, Texas; Buffalo, N. Y.; Mo- 
line, Ill.; New Orleans, La.; Salt Lake 


City, Utah; Washington, D. C.; Balti- 
more, Md.; Cleveland, Ohio; Chicago, 
Ill.; Milwaukee, Wis.; New York City; 
San Francisco, Cal. 

The preponderating opinion of the 
city engineers enumerated was that the 
advantages of alleys greatly outweighed 
their disadvantages. Several city en- 
gineers, notably the engineer of Cleve- 
land, were strongly opposed to the loca- 
tion of alleys in residential districts, 
but were in favor of their location in 
business districts of cities. 

Reports from these 18 cities showed 
that pretty nearly every known kind of 
modern pavement was used in the vari- 
ous places mentioned for alley paving. 
The favorite materials were granite, 
brick, asphalt and creosoted wood 
block. 

Our local fire board is very much in 
favor of alleys in the Newark business 
district. The chief of the fire depart- 
ment informed me that the city was 
saved on three notable occasions dur- 
ing the past two years from large fires 
in the business district by the fortunate 
location of alleys in the rear of large 
buildings which had taken fire, giving 
the local firemen additional opportuni- 


_ ties of fighting the flames, which would 


not have been the case if the space oc- 
cupied by the allays had been filled with 
buildings. The department store of 
Goerkle & Co. and two large theaters 
in the center of the city were saved 
by having alleys in the rear or at the 
side. 

Alleys located in the business dis- 
tricts of large cities are admirably 
adapted for stables and central stor- 
age depots for large department 
stores, for electric lighting power 
plants, etc. Here away from the 
crowded streets, goods can be loaded 
and unloaded, carefully, systematically 
and speedily, without interruption from 
passing traffic on the sidewalks or in 
the roadway. Thousands of dollars can 
be saved in the course of a year to a 
business house with storage ware rooms 
located on an alley. The original cost 
of the site of the building on the alley 
is also an important item to the con- 
cern. Real estate on the broad avenue, 
possibly only 75 or 100 feet distant, at 
the front of the building will doubt- 
less be worth from three to eight times 
per front foot of the valuation on the 
narrow alley in the rear. 

In locating government buildings, 
such as post offices and custom 
houses, provision is generally made 
in large cities by the government 
architects for alleys in the rear of 
such structures, for the reception 
of the incoming and the delivery of 
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the outgoing mails. The public would 
be seriously inconvenienced if this 
should be attempted from the fronts of 
government buildings. In fact, rear 
alleys or side alleys are practically in- 
dispensable to the successful operation 
of an up-to-date post office in a large 
American city. 

The favorite practice in a num- 
ber of large cities, such as Brook- 
lyn and Newark, is to have the 
period of time, when receptacles con- 
taining ashes and garbage shall be al- 
lowed to remain along the curb, reduced 
toaminimum. At stated intervals men 
in the employ of a contractor collect 
these cans and receptacles from yards 
and areas, and place them on the curb, 
where their contents are speedily un- 
loaded in wagons provided for the pur- 
pose. The driver of the wagon, or his 


assistant, then returns the empty cans 
and other vessels to the place whence 
they were taken. This system works 
very well in Newark and gives general 
satisfaction, although it took months 
to get it in perfect working order. 
Where the above mentioned system is 
in use, there is little or no necessity in 
residential districts for alleys in the 
rear of dwellings. But it must be re- 
membered that there are many cities in 
the United States, some indeed of more 
than 100,000 population, where there is 
no municipal provision made either by 
contract, or by other means for the 
removal of garbage and ashes, each 
individual householder being respon- 
sible for the removal from his own 
premises of all refuse. It would appear 
in cities of this class that alleys would 
be of considerable value. 
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By Charles Claude Casey, St. Louis, Mo. 


tried by the water department at 

St. Louis in the railway line. 
The department is operating a railway 
in connection with the water depart- 
ment pumping stations, which happen 
to be located some distance apart. It 
is an unpretentious railroad, doing 
both freight and passenger business, 
and is probably the only railroad in 
the country not subject to Interstate 
Commerce Commission regulation and 
anti-pass laws. In fact it is operated 
exclusively on the pass system, no 
fares being collected, and Water Com- 
missioner Ben C. Adkins has the dis- 
tinction of being the only railroad head 
in the country permitted to openly 
furnish national, city and state legisla- 
tors and other public officials with 
railroad passes. 

All materials, supplies, machinery 
and other freight used by the water 
department, or by contractors in repair 
or construction work at the plants, is 
carried over the lines of the St. Louis 
Water Works Railway. The line was 
opened for passenger traffic by the city 
in 1902, though the tracks had pre- 
viously been used as a railroad switch 
to the water works plants by the sev- 
eral railroads connecting with that 
part of the city. High charges for the 
transportation of water works laborers 
and employes, and unsatisfactory serv- 
ice under contract system, moved the 
officials to try the municipal railway 


\ N interesting experiment is being 


project. The service, at least, has 
been satisfactory and there is no indi- 
cation that the line will be abandoned. 

The passenger line is operated by 
electricity and extends from Bissell’s 
Point, about four miles south of the 
terminus of the regular transit lines, to 
Chain of Rocks, where the intake 
pumping stations are located. The dis- 
tance is about seven miles, connecting 
with Baden about equidistant between 
the two points. Two electric cars of 
modern type are used on the line, ca- 
pable of maintaining a regular half- 
hour schedule, though no effort is 
made to run so frequent a service. 

Last year more than 112,000 tons of 
freight was switched on the steam di- 
vision of the road, at a cost of a little 
less than two cents per ton mlie. Pas- 
sengers numbered more than 257,000, 
with an average cost of a little less 
than four cents. Both passenger and 
freight business decreased materially 
during the past two years, due, partly, 
to the improvement of Columbia Bot- 
tom Road and the making of automo- 
bile and vehicle traffic along the beau- 
tiful drive more pleasant than the car 
ride. It is also possible that less in- 
terest was shown by sight seers in the 
water works park. Less freight was 
carried because of a reduction in the 
amount of contract work under way 
and a consequent decrease in the ship- 
ment of material. 

The cost of carrying passengers is 
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probably high at four cents, but the 
cost would have been very much less 
had not special cars been used by offi- 
cials for quick trips to and from the 
plants, special cars being run when an 
official desired to go between the regu- 
lar trips. It is probable that switch- 
ing charges are also much higher than 
they should be, were not the locomo- 
tive frequently used when it may have 
been profitable to wait for a greater 
load. _ 

The railroad is on the map as an 
“Industrial Line,” being rated by the 
Central Car Service Association. Cars 
are delivered to the line by the 
Wabash, Burlington and St. Louis 
Terminal Railroads from connecting 
switches, under’ the rules of the Car 
Service Association. Demurrage costs 
on cars switched to the line aggregate 
about $300 a year, while joint car in- 
.Spection costs the department about 
$300 a year additional. Under the 
rules of the Car Service Association, 
the city also assumes the cost of re- 
pair to cars damaged while on the line, 
but this amounted last year to only 
about $50, or about one and one-half 
cents per car. 

Only one locomotive is employed. It 
is of the saddle tank type, built in 
1904 by the Baldwin Locomotive 
Works, after a test of two years had 
shown an increased efficiency of the 
passenger service that appeared to 
warrant the assumption of freight serv- 
ice also. The freight department also 
has two flat cars, used for the trans- 
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chased when the line was started, 
January 8, 1902, and the other is a 36- 
passenger car, purchased in May, 1904. 
The cars are often loaded beyond the 
seating capacity. They are equipped 
with electric heaters, air brakes, 
whistle, etc., and propelled by two 
fifty-horsepower motors each. One 
cost $5,000 and the other $4,475, but 
some additions have been made, rais- 
ing the book investment for the two 
cars to $10,204. 

In the first complete fiscal year 
after the electric line was started, 194,- 
987 passengers, mostly employes, were 
carried, and the many nearly empty 
special cars, carrying only one or two 
officials, raised the average cost per 
passenger to nearly 5% cents. Each 
succeeding year has shown an increase 
in passengers, except last year, and 
the cost has never been as high as the 
first year. The fiscal year ending in 
April, 1907, showed 301,879 passengers, 
with an average cost, not including 
interest or depreciation, of 3.3 cents. 
This was increased last year to 3.9 
cents, but if the passenger business 
had been as great as for the preceding 
year, ending in April, 1908, the cost 
would have been less than two cents, 
for no additional cars would have been 
run and little would have been added 
to the expense with the 341,000 pas- 


sengers carried in that year. 

The following is a tabulation show- 
ing the number of passengers carried 
last year, with the trips made, by 
months: 





Annual 
Passes 


Persons on 


Month Trip Passes 


Laborers 


Average 
passengers 


Trips 
per trip 


Total 





447 
422 
424 
438 
377 
405 
406 
379 
280 
308 
223 
337 


4,446 


September 
October 
November 
December 
January 
February 


150,528 


35.7 
50.3 
39.2 
44.1 
35.8 
45.9 
39.3 
37.3 
31.2 
30.5 
35.1 
35.3 


37.6 


560 
518 
600 
560 
844 
610 
594 
500 
570 
492 
466 
524 


6,838 


12,681 
13,628 
13,931 
13,244 
13,700 
14,673 
14,270 
12,144 
11,040 

9,398 
10,512 
11,307 


19,900 
21,077 
23,495 
25,727 
30,238 
28,002 
23,361 
18,628 
17,820 
14,980 
16,388 
18,500 


257,126 





fer of greenhouse materials, and other 
freight within the water works reser- 
vation. The cars, however, do not 
leave the line. 

Only the two cars are used on the 
electric line, the entire rolling stock 
of the railroad being a locomotive, two 
flat cars and two street cars. One car 
is a 48-passenger modern car, pur- 


It is rather remarkable, the average 
loads that are maintained! Almost 
the full seating capacity of the largest 
car, and an average of more than the 
normal capacity of the smaller car, 
was maintained for a whole year. This 
indicates that the average in one di- 
rection, in certain parts of the day, 
when the iine was being used only one 
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way, was more than double the nor- 
mal seating capacity of the cars. The 
trips given are one-way trips. There 
were only 3,429 round trips, with an 
average business for the round trip of 
75.2 passengers. The figures are more 
remarkable when it is remembered 
that very often special cars are run 
with only one or two officials, return- 
ing empty for the regular trip. 

From the table it will be seen that 
the number of trips does not depend 
entirely upon the number of passen- 
‘gers carried. Usually about nine 
round trips are made daily, but in sum- 
mer months, when many people spend 
their Sundays at the Water Works 
Park at the northern terminus of the 
line, a little better mid-day and after- 
noon schedule is run. It will be noted 
that the largest numbers of passengers 
were carried in July, August and Sep- 
tember, and that practically all of the 
variation is in trip passengers. There 
is more regularity in the number of 
employes carried, and also in the num- 
ber of annual pass patrons. Any citi- 
zen may obtain a pass for the trip from 
Baden to the Chain by applying at the 
water commissioner’s city hall office, 
or at the Baden office. These passes 
are good only from Baden to the Chain 
and return. Annual passes are issued 
to all persons likely to need them and 
considered capable of using the privi- 
lege fairly. Annual passes are good 
for the full length of the line and will 
be accepted on any car, whereas trip 
passes are good only at certain hours 
when regular employes are not being 
carried. 

Residents of the country north of 
the regular transit service and in the 
vicinity of the water works plants, are 
permitted to use the line regularly to 
Baden, and several hundred _ school 
chiidren, attending school in the city, 
also use the line without cost. 

An ordinance was introduced in the 
municipal assembly some months after 
the electric line was opened, authoriz- 
ing the water commissioner to collect 
fares to pay the expenses of operation. 
This ordinance failed to pass because 
of an opinion rendered by the city law 
department to the effect that if the 
city collected fares, the road would 
come under the anti-pass laws and in- 
terstate commerce regulations, and the 
city would be also liable for damages 
in case anyone using the line should 
be killed or injured. By the use of 
passes, the city specially exempts it- 
self from liability. The road might 
also be required, the city counselor 
maintained, in the event the city 
should make it a commercial line, to 


maintain a regular schedule, and com- 
ply with many regulations that would 
prevent the line from being profitable, 
or convenient for the department. 

Following is a statement of the 
book investment of the electric road, 
furnished by Arthur I. Jacobs, engi- 
neer in charge of the supply and puri- 
fying division, within which the road 
is operated: 


Passénger rolling stock.... $ 10,204.02 
Power House, building and 


GEE. Sicnragccuaease 44,355.00 
Transmission and trolley 

SEER Gowebsecseseasae ns 48,450.00 
Electric roadbed to top of 

CE ns Kak cud ron tesanes 149,767.74 

Total investment ....... $252,806.76 


The book investment of the steam 
railway division is small, and consists 
only of about seven miies of switches 
and sidetracks, a locomotive and two 
flat cars, with a few small buildings for 
storage of cars, engine, etc. AS a 
connecting link between the plants, the 
freight division uses the same main 
line as the electric road, but it is 
charged only with the switches. Track 
maintenance charges, however, are 
borne jointly by the two systems, ex- 
cepting switch and sidetracks, which 
are maintained as a charge against the 
freight division only. The freight di- 
vision is charged with $150,000 book 
investment, raising the total value of 
the road, exclusive of right of way, 
to about $400,000. Interest and depre- 
ciation is not figured in the operating 
and maintenance expenses as given 
below, and would about double the ex- 
penses were such a charge made. 

From the following table it will be 
seen that the greatest item of ex- 
pense is that of salaries. As is usually 
the case in municipal work, more men 
are probably maintained than are ac- 
tually needed. There is an extra crew 
for the locomotive, and one extra crew 
for the passenger division. That is, 
three motormen and three conductors 
are maintained for two cars, which 
only run during hours that one crew 
would handle. Four men—locomotive 
engineer, fireman, switchman and 
switch foreman, corresponding to con- 
ductor—are employed by the freight 
division. An exactly similar crew, re- 
ceiving the same wages, is employed 
at night. Besides the regular crew on 
the electric cars, the road employs an 
electrician at $125 a month and two 
linemen at $85, besides a lineman 
helper at $2.40 a day. Motormen and 
conductors get $60 a month. The loco- 
motive engineer gets $3.80 a day; fire- 





SS PE SS ER Ee eee 


ee ioee 


24 MUNICIPAL ENGINEERING. 


man, $2.20; switch foreman, $3.06, and 
switchman, $2.80. Two track fore- 
men at $75 are also employed, and the 
wages of a goodly number of laborers 
are included in the items labeled re- 
pairs and track maintenance. 

The following table shows the op- 
erating cost of the freight and passen- 
ger division, not including interest or 
depreciation: 


Because of less construction work at 
the water works plants, the amount of 
switching for last year, as shown by 
the table, is less than for either of the _ 
three preceding years. For the year 
ending in April, 1908, for instance, 
167,529 tons, or 3,884 car loads, was 
switched at a cost of $5.08 per car. 
The ton mileage was 927,229 and the 
cost per ton mile averaged 2.12 cents. 





Items of Expense 


Freight Dept. Passenger Dept. Total 





Crew, salaries 

Repairs, rolling stock 
Locomotive maintenance 
Coal 

Oil, waste, etc 

Track maintenance 

Car inspection 

Car repair 

Locomotive shed repairs 
Repairs to cinder car 
Demurrage 

Repairs to scales 
Miscellaneous supplies 
Power, electric 

Repairs to line 

Line at brick yard 
Repairs at railway station 


Totals 


$ 3,918.38 $4,702.60 $ 8,620.98 
_ 134.96 1,036.79 1,171.75 
237.26 ; 237.26 
618.40 618.40 
47.03 : 58.79 
6,063.28 8,208.72 
424.88 424.88 
16.49 16.49 
7.05 7.05 
53.51 53.51 
40.00 

71.37 

45.15 

f 1,943.86 

1,229.31 1,229.31 

12.19 12.19 

69.13 69.13 





$9,962.05 $21,599.53 





Freight carried last year aggre- 
gated 112,031 tons, in 2,742 cars and 
588,758 ton miles. The average cost of 
switching per ton mile was 1.977 cents, 
and the average per car was $4.24. The 
cost of switching coal, of which the 
following table shows 48,240 tons, av- 
eraged 8.2 cents per ton. The follow- 
ing table shows the business done by 
the freight department: 





Kind of Freight 


Cars Tonnage Fem 





48,240 199,428 

12,072 ‘96,084 

5,171 36,182 

28,183 163,801 

6,228 33,896 

3,188 10,701 

3,998 24,644 

1,994 8,350 

359 1,371 

380 2,910 

749 4,400 

410 2,110 

237 ~=1,006 

Machinery sg me ye 
Scrap iron 126 63 
Miscellaneous.... 571 2,759 





Total freight.. 2,742 112,031 588,758 





The operating cost of the road for last 
year was reduced so greatly that the 
decrease in freight handled did not 
show a higher average cost, but, on 
the contrary, showed a decrease per | 
ton mile of .143 cents. 


The financial end of the proposition 
is not as encouraging as that of con- 
venience, for there is not a dollar of 
receipts to balance against the $21,- 
600 of expenses. Convenience and a 
possible saving in the aggregate cost 
of running the water department, how- 
ever, were the only considerations in 
the starting of the railroad, and con- 
sidered from that point of view the 
road may be successful financially. 
There are no figures, though, to sub- 
stantiate any claim of less operation 
costs of the department.as a whole, 
because of the railway. 


In justice to the line and its man- 
agement, however, it seems only fair 
to explain the condition of the trans- 
portation problem now, as compared 
with the former arrangement. When 
the electric line was started in Janu- 
ary, 1902, the department had a con- 
tract with the Burlington railroad to 
transport employes from Baden to the 
Chain of Rocks works for $5,000 a 
year. Baden, as has been explained 
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before, is four miles north of the 
southern terminus of the electric line, 
and but three miles from the Chain. 
Before the city line was started em- 
ployes were only carried from the end 
of the private transit lines, or from Ba- 
den to the Chain, but employes are now 
carried, when convenient to them, from 
the Bissell’s point station, four miles 
further. Under the contract only em- 
ployes were carried, and in addition to 
carrying a larger number of employes, 
nearly as many citizens are now car- 
ried free of cost. Another convenience 
to be considered is the number of trips 
made, which, under contract, was but 
four a day. This has now been in- 
creased to nine and ten a day, round 
trips from Bissell’s point to the Chain, 
not including special cars frequently 
run from the Bissell’s point or Baden 
offices to the Chain and return to carry 
parties or one or two Officials. The 
cost is about 40 per cent. greater, but 
seems to be worth it. 

It was stated that there were no re- 


| ceipts to balance the operating cost, 


but the statement was made without 
consideration of the electric light and 
power service that is being furnished. 
The power plant and transmission line 
are included in the electric railway 
book investment given, and the cost of 
operating the electric railway includes, 
to some extent, the cost of furnishing 
the electric current used for the re- 
mainder of the system, It is not nec- 
essary to assume, however, that be- 
cause the light and power plant for 
the whole water works system is fig- 
ured as an investment on the railway 
books, that the railway is necessary to 
the successful operation of the light 
plant. This is not the case, and the 
department could easily have made its 
current without establishing a railway. 
If the railway were credited with the 
saving resulting from the starting of 
the light and power plant, the receipts 
represented by the difference in the 
present cost as compared with the for- 
mer contract cost would have paid for 
the railway maintenance and opera- 
tion. If the city were now paying the 
contract price it was paying before 
the several municipal plants were in- 
stalled, the cost of current for the 
water department would be approxi- 
mately four times. what it now is. 
With the installation of two or three 
municipal plants in public buildings, 
which now furnish light and power 


current to nearly all of the important 
city buildings, the contract price 
dropped. At the reduced price, the 
water department was paying $11,000 
a year for half as much current as it 
now uses, and the double quantity of 
current is now costing only about $8,- 
000, or something near 28 per cent. 
less. Not only is the department get- 
ting its current at less than two cents 
per kilowatt hour, byt the establish- 
ment of the power plant, and that of 
the five other municipal plants, has 
fought down the price of current which 
the city still has to buy to 4% cents, 
against 13 cents formerly paid. Small 
consumers are still paying 12 cents, 
which is an indication of what the 
city would be getting were it not able 
to defend itself. These are really con- 
siderations aside from the railway. 
The instance is cited to show the con- 
dition which led up to the railway, and 
not as an effort to show the railway 
itself to be a financial success. 

It is hard to estimate the financial 
status of the freight line. It is oper- 
ated as ‘an entirely separate proposi- 
tion, operating and maintenance ex- 
penses being kept separate. There are 
no figures to show the change in cost. 
Most of the switching was done as a 
part of the original freight charge, and 
it will be seen that it would hardly be 
possible now to separate the former 
cost and compare it with the present. 
It is also mostly a matter of conve- 
nience, otherwise the line likely would 
be abandoned. The locomotive is al- 
ways ready, day or night, to furnish 
transportation: power for moving ma- 
chinery, setting cars, or any switch- 
ing work that may be required, thus 
avoiding the. necessity of calling for ex- 
pensive service from the Terminal 
railroad. The line is really outside 
the city and beyond the regular city 
terminal service, though the city limits 
are extended north three miles along 
the river to take in the line and water 
works plant. Officials also estimate 
that contractors taking work at the 
water works plants, knowing that they 
have the switching facilities of the 
city line at their disposal without cost, 
bid much less for construction and re- 
construction work, thus giving an in- 
visible saving that may tend to make 
the line profitable, for there is much 
work to do, and contracts result in 
much switching, in a $30,000,000 water 
works system. 
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BITUMINOUS PAVING CEMENTS.* 


By L. Kirschbraun, Asphalt Chemist of Chicago, Jil. 


advance in the technology of the 


RRoasvanee years have seen a great 


‘it paving industry. Competition - 


and the monopoly previously held by 
the Trinidad asphalt have forced.the de- 
velopment of other sources of supply. 
The first successful paving bitumen so 
developed gave impetus to scientific 
developments in this industry and 
opened a field of endeavor to engineers 
and chemists which, in spite of the tre- 
mendous advances of the last ten years, 
must still be in the early stages of evo- 
lution. 

The necessity for knowledge and the 
pressure for ever-increasing competi- 
tion brought workers into the field from 
two directions. From one side chemists 
and laboratory experts who patiently 
devised tests and separations to fit per- 
sonal theories foynded upon their own 
laboratory results. On the other side 
were the practical workers in the field, 
the much maligned rule-of-thumb men, 
who manipulated their materials as best 
they knew—who often produced sur- 
prisingly good results, and as often 
poor ones. This occurred because they 
failed to grasp the principles underly- 
ing their manipulations and because 
of the lack of practical methods of con- 
trolling the conditions entering into 
their work. It was only when the 
chemist included the paving plant with 
his laboratory and learned to develop 
the means of control which were of 
practical value that the co-operation 
necessary for such development could 
be effected. 

The advance has since been rapid, 
both in the direction of a more ex- 
tended laboratory knowledge of the 
‘properties of bitumens and also from 
the viewpoint of practical results. Va- 
rious principles underlying the manip- 
ulation and preparation of paving mix- 
tures are being developed and recog- 
nized from the close laboratory and 
field observation of resulting successes 
and failures in practice. Laboratory 
methods and tests based upon such ob- 
servations and not upon theories have 
pointed out the wide practical applica- 
tion of these principles and have 
opened up a fertile field in the com- 
bining of various solid bitumens, in 
the selection of the proper fluxing ma- 
terials, and finally in the proportioning 
of the various elements entering into 
the paving mixture. All of this has 





made possible the utilization of bi- 
tumens formerly not considered Ca- 
pable of producing good pavements. 
In fact, the testing of bitumens bids 
fair to become not so much a matter 
of differentiating the good from the 
bad, but more properly a means of de- 
termining just what method of ma- 
nipulation and handling is required 
for the successful use of the materials 
examined. In a practical way, it is 
quite possible now to determine from 
properly prepared data of chemical and 
more especially of physical properties, 
the lines along which an untried pav- 
ing cement should be manipulated to 
produce such successful results. 

The proper manipulation of a paving 
bitumen is becoming recognized more 
and more as the determining factor in 
its success. No chemist is justified in 
giving an opinion of an asphalt with- 
out consideration of the method of its 
handling. Few asphalts can be suc- 
cessfully treated each in the same man- 
ner as all the others, and the tendency 
of most operators towards manipulat- 
ing untried asphalts in the same way 
as they would handle Trinidad or Ber- 
mudez has resulted in many failures 
which have been unjustly attributed to 
some inferiority of the asphalt itself. 
Consider, for example, the use of Gil- 
sonite, which today, when handled 
properly, gives excellent results. The 
first users of this bitumen combined it 
with a paraffine flux. Its use in this 
way and along the lines of Trinidad 
was, to say the least, unsatisfactory. 
Later, with the development of the 
asphaltic base oils, its use was re- 
sumed, but not with complete success 
until it was discovered that the paving 
cement with such flux must be pre- 
pared of much different consistency, 
and that more of it was required than 
in preparing a mixture in which Trini- 
dad asphalt was used as the cementing 
material. The Gilsonite was at no time 
at fault; its success was entirely a mat- 
ter of manipulation. Consider further 
the situation had Gilsonite been the 
first successful material in use. The 
later use of Trinidad or Bemudez as- 
phalts, handled along the same lines 
as Gilsonite, would have done much 
toward discrediting the early recogni- 
tion of the value of these materials. 
The development of the standard pav- 
ing mixture, both as to sand grading 


*A paper before the American Society of Municipal Improvements. 
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and as to the proportion of bitumen, 
gave expression to an immensely im- 
portant principle, yet its application is 
particularly effective to those bitumens 
in use at the time of its development, 
and in general to bitumens of similar 
properties. Its application as a hard 
and fast formula to all paving bi- 
tumens, irrespective of their nature, 
would result in error, and as a matter 
of fact the strict procedure along these 
lines has produced many imperfect re- 
sults with certain asphalts which differ 
widely from Trinidad in those physical 
properties which do not favor this form 
of mixture. 

The testing of bitumens has properly 
followed along the lines of comparison 
with successful materials taken as a 
standard. However, exaggerated value 
and improper interpretation have been 
placed upon many of these tests. For 
example, ductility tests, although hav- 
ing their proper significance and value, 
mean little or nothing when considered 
in terms of ductility itself. A Cali- 
fornia asphalt having several times the 
ductility of Trinidad is not thereby a 
superior material. Testing along these 
lines has often led to eroneous conclu- 
sions, as variations from results ob- 
tained upon the standard material have 
not been properly interpreted, but more 
often considered as indicative of in- 
feriority. Results in actual practice 
have often seemed to confirm these 
conclusions, when, as a matter of fact, 
these results might more justly have 
been ascribed to the manipulation of 
the material in question along the lines 
of the standard rather than in the way 
to which such material was individu- 
ally adapted. The necessity for a 
wider interpretation and extension of 
laboratory data, with a view to adapt- 
ing the manipulation to meet these va- 
riations in physical properties, is evi- 
dent. 

It has been the experience of the 
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writer to note in several instances that 
certain asphalts or combinations of bit- 
umens, condemned as unfit for pav- 
ing by chemists basing their conclu- 
sions upon comparative data, have, in 
actual practice, given successful re- 
sults. -This has been accomplished 
often accidentally, sometimes through 
the intelligent manipulation of the ma- 
terial in accord with its particular 
needs. Study of such results, together 
with the development of laboratory 
methods capable of discerning the sig- 
nificance of certain physical properties, 
has made it possible to recognize the 
underlying principles governing the 
manipulation of previously unsuccess- 
ful asphalts and combinations of bit- 
umens. The application of these prin- 
ciples is so broad as to point out the 
possibility, that given certain basic 
conditions as to cementing value and 
chemical stability, almost any asphalt 
can be so modified or manipulated as 
to produce a satisfactory pavement. 
The writer does not wish to advocate 
the unrestricted use of ail of the va- 
rious paving materials now upon the 
market. Nor should the unlicensed ex- 
perimenting which would result from 
such a condition be encouraged. Few 
contractors are capable of working out 
the proper manipulation of an untried 
bitumen possessing different properties 
from the ones to which they are ac- 
customed. Under such conditions, spec- 


-ifications entirely open in character 


would invite disaster to a municipality. 
On the other hand, where intelligent . 
inspection, both laboratory and plant, 
is maintained by a city, a widening of 
the range of admissible materials be- 
comes advisable to the extent that the 
inspection system fulfills its purpose, 
and in the degree that the contractors 
become educated to scientific methods 
and to the principles involved in these 
manipulations. 





MEMPHIS UNDER A 


was perhaps the first city in this 
country to have a form of govern- 
ment approximating the modern “‘Com- 


[ve city of Memphis, Tennessee, 


mission Form.” It was imposed upon 
the city as a matter of necessity and 
without reference to the principles 
upon which it should have been based, 
and consequently has been more or less 
unsuccessful up to the present date. 
The last legislature modified the 
form to conform more nearly with that 


CITY COMMISSION. 


now known by the name, and the new 
administration takes its place on the 
first of January, 1910. 

During its early history, beginning 
December 9, 1826, the city passed 
through the stages of town and city 
government, election of mayor from 
the board of aldermen and by popular 
vote, martial law in 1864-5, one and 
later two legislative bodies, until the 
yellow fever epidemics of 1873 and 
1878 depleted the population and, by 
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the consequent increase in indebted- 
ness and diminution in taxable values 
reduced the city to bankruptcy. 

As a method of gaining time and au- 
thority to settle with its creditors, the 
city surrendered, its charter and the 
state legislature formed the taxing dis- 
trict of Shelby county and established 
as the governing agencies a board of 
fire and police commissioners and a 
board of public works, which, together 
with a board of health formed the leg- 
islative council. There was also a 
school organization, a water commis- 
sion and later a park commission was 
established, all of which were inde- 
pendent of the other activities of the 
city. Taxes were imposed by the legis- 
lature directly, and the old city debt 
and new bonds of the taxing district 
were governed by the legislature. 
Later amendments were made which 
- restored the name ‘of the city and the 
power to levy taxes, but the issue of 
bonds could only be made by direct 
authority of a legislative act, and for 
the last four years the city’s adminis- 
trative bodies have been a board of fire 
and police commissioners of five and 
a board of public works of ten, which 
were of equal law making power, and 
together formed the legislative council. 

This organization now gives way to 
a commission of five, including the 
mayor, the members of which, when 
the terms of office of the holdovers 
have been equalized, will be elected 
every four years. 

While the double commission em- 
phasized the irresponsibility of indi- 
viduals, the history of the city under 
it gives some exaggerated idea of what 
may be possible, with the best of in- 
tentions, under a commission form of 
government when the fitness of the in- 
dividuals for the offices they will fill 
on the commission is so thoroughly a 
matter of chance as it is in most of 
the variations of the plan which are 
now in operation or are just coming 
into action. . 

The city of Memphis is growing very 
rapidly, particularly in business and 
in importance in the district of which 
it is the natural center, and is becom- 
ing exceedingly restive under the re- 
strictions of law and of inadequacy of 
methods of handling its business and 
making its improvements. This is 
shown in various ways: By the free 
hand ‘given the park commission under 
special laws, by the efforts to broaden 
the power of the city government in 
inaugurating public improvements, by 
the efforts of the public spirited or- 
ganizations of business men to find out 
what is the trouble with the municipal 


government and what can be done to 
set it right. 

The former movements will be con- 
sidered in later articles. The last re- 
sulted in the establishment at least 
temporarily of the Bureau of Municipal 
Research, which is based on the same 
principles as the corresponding organ- 
ization in New York city, which sup- 
plied a trained expert to carry on the 
detail of the Memphis work. 

This bureau has recently published 
its first report, which discusses the de- 
fects in the plan of government of the 
city and illustrates them by descrip- 
tions of methods of doing business in 
one of the departments under the board 
of public works. The report again 
demonstrates the fact that elected offi- 
cials of a city are seldom experts in 
the duties pertaining to their depart- 
ments, and that when the demands of 
politics are met by these officers the 
quality of subordinates selected is not 
always of the highest, the restrictions 
upon those who are competent are too 
severe to permit the best service, and 
the unwillingness of the incumbents of 
the various offices to aid other officers 
or permit interference with or addition 
to their own duties all cause the meth- 
ods of doing business to fall into cer- 
tain ruts, which may or may not fol- 
low the law, but are in the lines of 
least resistance. 

An example from the report will 
show what happens without any partic- 
ular influence to give direction to the 
course of procedure. It is not- hard to 
imagine what might occur if some one 
gave a conscious direction which would 
give him an opportunity to take dis- 
honest advantage of the lack of sys- 
tem. 

Requisitions are made without check 
as to whether they may overdraw the 
appropriation upon which they are 
drawn. Orders are often given verb- 
ally and invoices may reach the depart- 
ment long after the materials have 
been used beyond hope of checking the 
voucher, there being no regular rec- 
ord of receipt of goods. When the in- 
voice, written or verbal, is approved 
verbally or in writing, a voucher is 
prepared, approved by the head of the 
department after verification of exten- 
sions and additions, accepted by city 
paymaster, signed by city register, who 
prepares warrant which is signed by 
mayor and two fire and police com- 
missioners and the city tax receiver, 
delivered to the payee and receipted 
for by him and once a year all vouch- 
ers are audited by expert accountants 
appointed by the legislative council. 

That this procedure is ineffective is 
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shown by numerous instances in the 
report. Thus in one voucher for $3,- 
383.54, an item of $25.80 was entered 
as $258.06; another of $4.72 was en- 
tered as $47.25; and another of $7.42 
was entered as $74.25, making a total 
difference in favor of the payee of 
$341.62. These errors were in the orig- 
inal invoice, and notwithstanding the 
numerous signatures attesting the cor- 
rectness of the voucher were not de- 
tected until the investigation by the 
Bureau of Municipal Research discov- 
ered them. 


Accounts were overdrawn, vouchers. 


were assigned to wrong appropriations 
and other errors occurred, showing 
utter lack of co-operation of officers 
and of efficient check upon their op- 
erations. 


from the dropping of ten men and a 
rearrangement and reassignment of 
duties to the five remaining. The com- 
mission is still both the legislative and 
the administrative body. 

The mayor, in addition to the general 
supervision of all the affairs of the 
municipality, assumes direct charge of 
the offices of city attorney, city judge, 
city clerk, health department, city pay: 
master; certainly enough for one man. 

The fire and police departments are 
under one commissioner instead of five. 

The department of streets, bridges 
and sewers is under one commissioner 
instead of a board of ten. 

The new department of accounts, 
finance and revenue will take up the 
accounting for all departments and in- 
clude the inspector of weights and 
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The same lack of business methods is 
shown everywhere, being even more 
pronounced farther up. Thus the 
budget is fixed with no reference to the 
actual needs or the relative needs of 
departments and appropriations are 
made with the expectation that the law 
will be violated by overdrawing them. 
The fact that the same authority which 
spends the money also makes the ap- 
propriations makes it easy to transfer 
funds and manipulate them to keep 
within the letter of the law. 

Numerous similar difficulties are 
shown in the report. There will be no 
change in the theory of the govern- 
ment of the city. The changes are only 
in form, and four of the present legis- 
lative council (possibly five) will be 
on the new commission of five, so that 
there is no change in personnel aside 


measures and the collector of license 
and privilege taxes. This department 
is the one which can do the most in 
bringing the business of the city into 
systematic operation. If it will begin 
at the beginning with expert operators 
and will bring order out of the exist- 
ing muddle (which will become for a 
short time a chaos under the new ad- 
ministration), and will do this with- 
out granting favors to any one or to 
any department, it will do much to 
prove the value of the commission form 
and will give the city government a 
standing which will carry it through 
many errors in other directions. 
The department of public utilities, 
grounds and buildings will have charge 
of railroads, street car lines, lighting, 
telephone and telegraph companies, the 
water department, wharfmaster, mar- 
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ket house, and inspectors of buildings, 
gas, electric light, boiler and electric 
installations, public grounds, buildings 
and parks, provided that it shall not 
interfere with the park and water com- 
missions. This class of problems will 
also be much the better for being in 
charge of a special commissioner. 

One valuable feature of the new law 
is the establishment of a civil service 
commission appointed by the city com- 
missioners which tests the qualifica- 
tions of persons for employment in the 
various departments. 

Bonds may be issued by the city com- 
missioners, but the voters may on pe- 
tition have an opportunity to decide 
whether they shall be issued or not. 

The school, park and library taxes 
are fixed by the law and must be levied 
by the city commissioners and paid 
over to those departments for their in- 


‘ dependent use. These departments are 


also granted by the legislature inde- 
pendent powers of issuing bonds within 
limits fixed by the legislature in each 
such act. 

The’ act is brief and continues in 
force the existing charter provisions 
not conflicting with it. 

The new mayor was one of the hold- 
over commissioners, so that the first 
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act of the new commission will be the 
filling of the vacancy. The one officer 
was voted for at the election in No- 
vember, and party lines were almost 
wholly ignored, although there was 
some indication of considerable fac- 
tional strife. The great interest in the 
new form of government was shown 
by the large poll, and the business man, 
with some experience in the council, 
was chosen, his principal opponent be- 
ing a man more generally known as a 
politician who gave excellent satisfac- 
tion as mayor in former years. 
Memphis is bursting the bonds of its 
youth and preparing for the large 
growth which is ahead, and its career 
under the new form of government will 
be watched with great interest. Later 
articles will show the excellent work 
done by park and water commissions 
under the freedom which is theirs and 
the difficulties which have attended the 
development of sewer systems and 
street paving under the serious legal 
handicaps of the past. These are now 
in process of removal, and further 
changes in the laws permitting greater 
freedom of action will doubtless be 
made if the city commission shows that 
it is worthy of being granted the 
larger powers. 








HE following outline of a series 
municipal enterprises conducted 
in the city of Edmonton may be 
of interest to most of the members of 
the American Waterworks Association. 
Few of the delegates attending the con- 
vention can be much in touch with the 
principle of municipal ownership and 
management. The general absence of 
belief in the adoption of the principle 
is evidenced by the fact that only a few 
city councils on. the North American 
continent have had the temerity to in- 
dulge in such experiments, and the 
writer, in placing before the conven- 
tion this snmmary of Edmonton’s do- 
ings, is actuated by the desire to make 
known to his fellows engaged in civic 
utilities, some facts seldom met with 
on this continent. In no way is the 
paper intended to convey the idea that 
all cities can operate their own utilities 
successfully. The great essential of the 
success of all enterprise—good man- 
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agement—may or may not be present 
in the attempt of a city to own and op- 
erate its own utilities. Where it ex- 
ists, success will result; where it is 
absent, failure is sure; and the pres- 
ence of good management should alone 
dictate the extent to which the prin- 
ciple should be adopted. 

It is generally conceded by all au- 
thorities on the development of mu- 
nicipal ownership that the city which 
starts on the path of collective enter- 
prise usually begins with water. The 
municipal control and operation of 
waterworks is the first logical step ina 
city’s growth toward municipal owner- 
ship. The fact that water is the first 
utility which a city seeks to own is due 
to a number of obvious causes, the 
foremost of which is the relation of a 
pure and plenteous water supply with 
public health and fire protection. It 
might be unsafe to contend that all 
cities (or the majority of cities) on 
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this continent own. their own water 
supply, but it is generally the case that 
cities seek to own that utility before 
owning others. As a waterworks su- 
perintendent I have always believed 
that the public health and security 
from fire enjoyed by a community is 
measured by their ownership of the 
water supply and the intelligent in- 
terest which the community takes in 
that ownership and operation. 

In the city of Edmonton, however, 
where the writer is at present situated, 
the council has gone far beyond the 
initial step of taking over the water 
supply. Early in its history the city 
fathers conceived the idea that any- 
thing of the nature of a monopoly could 
be best administered by the city. The 
sphere of activity in a city which is 
usually occupied by the telephone com- 
pany, the street railway company, the 
electric light and power company or 
companies has in this city been occu- 
pied as a legitimate ground to expand 
the functions of municipal government. 
The conservative-minded observer, who 
believes that private control alone can 
successfully manage large undertak- 
ings, may look with grave misgiving at 
such a gigantic undertaking in collec- 
tive enterprise, yet the experience of 
the city of Edmonton is that the adop- 
tion of the principle has been phenom- 
enally successful. 

The writer during that portion of his 
life as a municipal servant in the city 
of Vancouver had little belief in the 
success of a municipality to undertake 
the operation of street railways, tele- 
phones, etc. On arrival in this city, 
however, he was faced with a new set 
of conditions. Obstacles which he be- 
lieved existed to ‘make municipal own- 
ership an experiment of some risk he 
has seen overcome easily. Benefits 
which he believed could be best realized 
by a municipality whose enterprises 
were in the hands of corporate inter- 
ests he has seen were the lot of the 
citizens of Edmonton to a degree and 
in a measure never before met with in 
his experience in other cities. Nat- 
urally, he has been forced to revise his 
ideas regarding municipal ownership; 
he has had to reform his conclusions in 
the light of an array of evidence hith- 
erto not in his possession. If it were 
not for the length to which a discus- 
sion of the principles underlying suc- 
cessful municipal management might 
be carried, and the inability of the 
writer to do such an important subject 
justice, it would be his endeavor to 
deal with the entire subject. Failing 
such a discussion, however, he would 


like to summarize some of the benefits 
of the adoption of the principle in Ed- 
monton, and emphasize what appear 
to him to be the greatest factors of its 
success. 

The city government here consists of 
a mayor and council, elected by the 
people; a board of three commission- 
ers, one of whom, the chairman, is the 
mayor. The commissioners are ap- 
pointed by the council, one being known 
as finance commissioner and the other 
as public works commissioner. In men- 
tioning the composition of Edmonton’s 
civic government, it is the writer’s 
opinion that the form of government 
has no direct relation to the success or 
non-success of the principle of munici- 
pal ownership. Given a community of 
average intelligence, possessed of a nor- 
mally live interest in its own affairs— 
a community holding its elected alder- 
men responsible for the success of its 
administration—it matters little wheth- 
er the commissioner system or the com- 
mittee system be the method of admin- 
istering the business. Responsibility 
for the success of the city’s enterprise 
is of far more moment; and the com- 
munity which retains the services of its 
best aldermen and sees that their ad- 
ministration is always at the high- 
water mark of efficiency, will secure re- 
sults independent of what form the gov- 
ernment of the city takes. 

In the matter of its selection of coun- 
cillors, the city of Edmonton has been 
singularly fortunate. Men of sound 
business experience have willingly 
given their services, and the record of 
the past five or six years of municipal 
enterprise has produced results which 
are a credit to all concerned. 

It may seem strange to many that 
such a statement should be made, but 
the writer is convinced that the coun- 
cils of the city of Edmonton have car- 
ried through work, embarked on proj- 
ects, financed undertakings, with a de- 
gree of “success impossible to private 
enterprise. All this has been accom- 
plished, too, without any monetary in- 
terest accruing to the directors, who, 
sitting in their capacity as aldermen, 
have worked more efficiently than the 
directorate of a trust, with the largest 
possible dividends in sight, would have 
done. In this connection, he would like 
to mention a few striking differences 
between private enterprise and munici- 
pal enterprise. 

The first difference most noticeable is 
the ease with which a city with an as- 


- sured future can borrow money in the 


world’s markets. When the markets of 
the world are closed to the best class 
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of security held by corporate interests, 
the well-governed city .can obtain 
money for its undertakings with ease. 
It can at all times secure more and 
cheaper money for its ventures than 
private enterprise can secure for the 
same kind of ventures. And this is one 
of the first and greatest advantages 
which municipal ownership and opera- 
tion has over private ownership. It 
may be that the people of Edmonton 
have a different viewpoint from that of 
the people of other cities. The writer 
knows they possess a viewpoint which 
was not his before he lived here, but it 
cannot be denied that the determination 
which they have evinced to control 
their own franchises has resulted in a 
success creditable to their council and 
themselves. 

Another difference between munici- 
pal and private enterprise is the fact 
‘that the citizen who uses the city’s 
water is aware that its rates coincide 
exactly to the cost of production of 
water. If his rates are high, then he 
seeks to discover the cause, and the re- 
sult is usually that he does discover it, 
and the inefficiency or lack of economy 
is remedied. So it is throughout the 
whole field of municipal management. 
The fares of the street railway cheapen 
in proportion to its success. The rates 
of the electric light, power and tele- 
phone are reduced as the increase in 
the number of users of these utilities 
makes economy possible. This is nota 
mere theoretical statement of the ef- 
fects of municipal ownership; it is the 
actual experience of the citizens of Ed- 
monton. Some may imagine from this 
that an ideal condition of life must 
exist in our Albertan capital, so the 
writer hastens to assure them that we 


are not yet a Utopia, but bear all the 
evidence of being one in the making. 
The writer now comes to what he be- 
lieves to be the greatest controlling 
factor in the success of municipal man- 
agement in Edmonton—the fact that 
the heads of departments have been 
given complete control of their respec- 
tive spheres, with a tacit understand- 
ing that they have been placed there to 
make good or get out. Not merely is 
the mechanical operation of each de- 
partment completely under the control 
of the superintendent, but he also is re- 
sponsible for all the financial details 
involved in its operation, both of reve- 
nue and expenditure. This entirely 
precludes the interference from which 
expert city officials sometimes suffer, 
and leaves each superintendent to pur- 
sue the even tenor of his way in peace. 
The value of such a course, viewed from 
the point of efficiency, cannot be over- 
estimated. It is hardly to be wondered 
at that Edmonton should forge ahead 
on its progressive course, and that with 
a street railway system which would 
do credit to a city twice its size and 
fifty times its age; a telephone system 
of the latest Strowger automatic elec- 
tric type; a power and light system 
growing fast, but scarcely fast enough 
to accommodate users on account of its 
exceedingly low rates; an extensive 
waterworks system gradually being 
evolved and expanded to meet the de- 
mands made upon it by its growing 
population; Alberta’s capital should 
lead the way to a condition of munici- 
pal life in which all the cities of North 
America should control their own fran- 
chises and utilities and dispense with 
all the scandal and suspicion of graft 
which connects itself with their sale. 
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DEPRECIATION AND SINKING 
FUNDS. 


The modern and more accurate 
methods of accounting which are be- 
ing introduced in all sorts of corpora- 
tions, and most noticeably in public 
service industries under both public 
and private ownership, require that at- 
tention be paid to some items belong- 
ing to the cost of production which 
have heretofore been neglected to a 
greater or less extent. It has been too 
generally the custom, in manufactur- 
ing plants particularly, to assume that 
the net profits of the year are the ap- 
parent net profits, and to declare divi- 
dends from them. This plan works 
where depreciation of plant is slow for 
a number of years, but the day of 
reckoning comes, when renewals of 
plant must be made and the money to 
make them has been distributed in 
dividends. The increase in expenses 
on account of the reduction in effi- 
ciency of plant comes at the same 
time. The result is stoppage of divi- 
dends, if the profits are large enough 
to make up the deficiencies, issuing of 
new capital by sale of bonds or stocks, 
or bankruptcy and reorganization. The 
losses by the latter step are therefore 
often more imaginary than real, the 
reduction of dividends or scaling down 
of investment in the times of trouble 
being merely the forced return of the 
prior dividends which should not have 
been declared, but which should have 
been held for the reconstruction whicn 
is inevitable. Much of the watering of 
stock which is done has as its excuse 
the large dividends which are possible 
so long as depreciation and repayment 
of borrowed money are neglected, so 
that large showing of profits can be 
made. 

The lack of provision for repayment 
of bonds mentioned in the last sen- 
tence is quite as reprehensible as the 
neglect of depreciation. The two are 


of similar nature and have similar ef- 
fects. Indeed, they may almost be con- 
sidered the same. 

There has been much discussion of 
the subjects of depreciation and sink- 
ing funds, and there is much misappre- 
hension and misunderstanding regard- 
ing them, even among expert account- 
ants, and the results of this misappre- 
hension and misunderstanding are 
shown in the considerable differences 
in the terms of court decisions upon 
cases involving them. Experts are far 
from agreement upon their treatment, 
and the following is offered as a con- 
tribution to the discussion in the hope 
that it will throw a little light upon 
some of the dark places. 

Perhaps the clearest illustration of 
the principles can be given by making 
some assumptions which in themselves 
are practically impossible, thus sep- 
arating into parts the complications o 
the actual cases. ; 

Let us assume that a plant is built 
with money raised from the sale of 
stock, and that it is operated at an 
annual net profit sufficient to meet all 
legitimate demands. These demands 
apparently are that the annual divi- 
dends shall be equal to the market 
rates for money, and that the invest- 
ment shall be as safe and as profitable 
at any time as it is at any other. A 
very simple instance would be a water 
plant supplying a constant number of 
consumers with a constant supply ata 
constant price. The cost of operating 
this plant will not be constant. The 
amount of useful work done by it will 
be constant, but depreciation in the 
machinery will increase the cost of op- 
eration, depreciation in the distribution 
will increase the leakage and conse- 
quently increase the pumpage, depre- 
ciation in ‘boilers and pumps will in- 
crease the amount of coal consumed, 
ete. This depreciation ultimately re- 
quires the renewal of the entire plant, 
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not all at once, because no two parts 
of the plant wear out at the same rate, 
but ultimately every part must be re- 
placed. 

There are two ways in which this re- 
placement and increase in cost of op- 
eration, both due to depreciation, can 
be taken care of. One is to charge it 
to cost of operation, the other is to 
provide a fund out of the net profits 
with which to make the replacements. 
Some accountants contend that both 
these classes of charges must be 
charged to operating expenses, so that 
the plant wili always be kept up to the 
condition when it was new. This con- 
tention is undoubtedly correct if the 
capital stock represents all the cash 
put into the plant. The only difficulty 


‘is that the charges vary from year to 


year with a marked tendency to in- 
crease, except perhaps for a few years 
after each thorough overhauling, for 
the year of which the charges for de- 
preciation would be excessive. If, 
therefore, the assumed conditions of 
maintenance of value of investment 
are to be met, there must be some sum 
set aside each year which will in the 
long run equal the expenditures due to 
depreciation, but will, under the condi- 
tions of uniform income, be the same 
amount each year. This account must 
have some name, and, since the whole 
of it is due to depreciation, it may weil 
be termed the depreciation account, 
and it may be credited each year with 
the amounts expended during that 
year to maintain the condition of the 
plant and meet the increase in cost of 
operation which cannot all be elim- 
inated every year by the highest pos- 
sible standard of maintenance. 

A second assumption may be made 
which is the same as the first except 
that the entire cost of the plant is met 
by the sale of bonds, in. which case, to 
prevent complication, the stock should 
represent only the control of the cor- 
poration and should receive no divi- 
dends. The cycle of the corporation is 
completed without loss or gain, aside 
from the service rendered and the in- 
terest on the bonds, if the bonds are all 
redeemed when the plant is all worn 
out. Theoretically, therefore, there 
should be money enough on hand when 


the bonds are due to pay them, and, if 
the plant were like the “one-hoss 
shay,” it should go out of existence at 
the same time. That is to say, the 
period which the bonds are to run 
should be the theoretical life of the 
plant, and there should be set aside 
each year a sum which, with the inter- 
est thereon, will equal the bonded in- 
debtedness when it is due. The oper- 
ating expenses will be charged each 
year, therefore, with the interest on 
the bonded indebtedness and a uniform 
payment toward the sinking fund. 
They will increase each year by rea- 
son of the depreciation, as above ex- 
plained, unless some balancing is done. 

Under the first assumption the plant 
is kept up to the original condition all 
the time and the investment will still 
be intact at the end of any period. 
Under the second assumption the in- 
vestment will be returned at the end 
of the period and the plant will be 
worn out. 

A company operating strictly accord- 
ing to economic laws under a perpetual 
charter would foliow closely the proc- 
ess of the first assumption. A com- 
pany operating under a limited charter 
providing that the plant should be 
turned over to the city at the end of 
the franchise would approximate the 
procedure under the latter assumption, 
the principal difference being that the 
rates charged consumers would be 
large enough to pay the value of the 
plant as turned over to the city in ad- 
dition to the charges necessary to be 
met under the said second assumption. 
The value of the plant at that time 
would be the remainder after deduct- 
ing the depreciation for the franchise 
period from the original value of the 
plant, plus whatever had been spent 
on it to replace depreciation and keep 
the plant in condition for economical 
operation. 

Under the first assumption it is nec- 
essary to fix a-schedule of lengths of 
life of the various parts of the plant, 
estimate the increases in operating ex- 
pense and determine a uniform amount 
to set aside annually for the deprecia- 
tion fund from which to draw for re- 
placements and renewals. In any ac- 
tual case judgment must be exercised 
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at all times as to what should be 
charged to this fund and what should 
be treated as new construction and 
therefore paid for out of new capital. 

In the second case the average life 
of all the parts of the pliant must be 
assumed as the period of the bond is- 
sue; a sum should be computed for 
increase in operating expenses or its 
equivalent, replacements to prevent 
the increase in operating expense; and 
the capitalization of this sum plus the 
cost of the plant will be the amount of 
the bond issue. If the bonds all run 
for the whole period, the sinking fund 
payment each year with the obtainable 
rate of interest will be fixed and is the 
annual charge against operating ex- 
penses. 

So far as the charges against operat- 
ing expenses are concerned, the two 
cases are equivalent. In one case the 
charge goes to a depreciation fund, in 
the other case to a sinking fund. 

Some accountants contend that both 
allowances must be made, but this sep- 
aration of the two cases for purposes 
of demonstration apparently teaches 
that either one is sufficient to com- 
plete the round, and that if both 
charges are made we have at the end 
of the bond period not only a repay- 
ment of all the original cost of the 
plant, but also the plant in a condition 
equal to its original. The stockholders, 
therefore, who under the second as- 
sumption put no money into the con- 
cern, have come out with the entire 
plant in its original condition. The 
consumers have paid for this plant in 
addition to their legitimate payments 
for service and interest and one re- 
payment of cost of plant. They have 
paid this sum over and above the 
proper charge. Doubtless this doubling 
of charge, whether consciously of un- 
consciously made, accounts for a large 
amount of the water in the capitaliza- 
tion of public service corporations and 
others as well. The provision for the 
double charge in the rates and then 
the neglect of the charge in declaring 
of dividends accou:ts for much more 
water, and for high dividend rates fol- 
lowed by receivers and reorganizations 
when the time for bond paying or re- 
building of plant arrives. 


Payment of depreciation from year 
to year, even when equalized, results 
in higher rate than payments to a 
sinking fund which draws compound 
interest, but it results in better con- 
dition of plant and more economical 
operation. 

In any actual case the procedure 
must be a combination of these two 
processes, because part of the money 
invested in the plant is derived from 
the sale of stock and part from the sale 
of bonds, but it is certain that this 
combination must not be the sum of 
the two, but such a distribution of them 
that the plant will be kept in good 
working condition and the bonds re- 
paid at maturity, but the value of the 
plant added by the payment for the 
bonds shall not accrue to the holders 
of the stock unless they shall have 
made the additional investment, either 
by putting in new capital or by fore- 
going their dividends for the benefit of 
the sinking fund. 

If convenient, both depreciation and 
sinking fund accounts may be kept, but 
the sum of the two should never make 
a charge against the annual receipts 
greater than the average depreciation 
charge under the first assumption 
made. 





CARE OF STREET TREES. 

The interest in street trees is grow- 
ing rapidly. The eariiest statutory 
provision, aside from brief provisions 
in a few city charters, was the New 
Jersey law under which East Orange 
has been operating for a few years 
with the success which has been re- 
ported from time to time in MuvUNICc- 
IPAL ENGINEERING. Pennsylvania fol- 
lowed with a similar law, which is 
slowly gaining recognition from the 
cities of the state. 

One of the most recent movements 
in the interest of street trees is one 
begun by the Chicago Womans Club a 
year ago, which resulted in an ordi- 
nance authorizing the Special Park 
Commission, which has jurisdiction for 
certain purposes over the city gener- 
ally, to appoint a city forester to take 
charge of the street trees and to ad- 
vise property owners regarding the 
care of their trees. 
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The apportionment for the first year 
being limited to the salary of the for- 
ester, little beyond advisory work has 
been possible. The activity of the new 
officer is suggested by the series of 
bulletins and pamphlets which he is 
issuing. These publications will be of 
value to others and can probably be 
obtained on application to J. H. Prost, 
the city forester, at 501, 200 Randolph 
street, Chicago. 

One bulletin is devoted to the tus- 
sock moth, which is illustrated and 
described, so that citizens can recog- 
nize and destroy the cocoons and egg 
masses, which is the simplest and 
most economical method of destroying 
the pest. 

The first pamphlet gives a short his- 
tory of the establishment of the office 
and the ordinance governing its ac- 
tivities. 

The second pamphlet is an argu- 
ment for planting and caring for trees, 
gives twelve reasons for planting them 
and a list of ten cities having forestry 
departments for which appropriations 
were made in 1908, and the list is not 
complete. The appropriations listed 
vary from $1,504 in Minneapolis, Minn., 
to $42,000 in Newark, N. J. 

The third pamphlet gives some of 
the causes destructive of tree life, pre- 
ventive remedies and suggestions and 
directions for the removal of dead 
trees and the trimming of those that 
are unsightly. 

The fourth pamphlet tells what trees 
to plant and how to plant them. 

This is a good beginning, and while 
results are slow, the forester can soon 
demonstrate his value and thus secure 
the financial backing he must have. 

Too many cities, large and small, 
hesitate to attack the problem, think- 
ing it is too large and scattered and 
that there will be too many objections 
from property owners and taxpayers, 
but no city which has once put the 
matter in the hands of a competent 
board with expert assistants has with- 
drawn its support entirely, although 
the size of appropriations varies. The 
failures have been made by putting the 
work in the hands of incompetents, for 
other reasons than the value of the 
work, or because there was total lack 


of tact in the executive officers or be- 
cause they were not given time enough 
to demonstrate the value of their work. 
The problem is a large one, but, for- 
tunately, it is one which can be worked 
upon with large or with small re- 
sources aS may be necessary. Results 
must be proportional to efficient effort, 
however, and a small appropriation 
can not bring the results of a large 
one, other things being equal. 
Beautiful as the trees of many of 
our American cities are, they can be 
greatly improved under competent su- 
pervision. The cities which are lack- 
ing in this regard will do well to study 
the New Jersey and Pennsylvania 
laws, which have been explained in 
this magazine, and follow their meth- 
ods of procedure as closely as possible. 





WOODS FOR BLOCK PAVEMENTS. 

In August, 1906, the city of Minne- 
apolis, Minn., and the U. S. Forestry 
Service co-operated in laying a section 
of pavement on Nicollet avenue, using 
several different kinds of wood, creo- 
soted with several proportions of creo- 
sote oil and laid with the joints mak- 
ing various angles with the curb. 

The methods of treating and laying 
the blocks are described in MUNICc- 
IPAL ENGINEERING, vol. xxxiv, p. 14, 
and a plat of the street is shown, giv- 
ing the locations of the various test 
sets of blocks. There is also a table 
giving the results of traffic censuses 
taken on several days. The data of the 
experiment are also given, from the 
point of view of the government engi- 
neer, in Circular No. 141 of the U. S. 
Department of Agriculture. 

The pavement has been in use for 
about three years, not long enough for 
a thorough test, but some judgment 
may be formed of the relative values of 
the woods from an inspection of the 
wearing surfaces. Mr. Andrew Rinker, 
the city engineer of Minneapolis, has 
rendered such a judgment and says 
that the indications are that the vari- 
ous woods should be arranged in the 
following order of preference for pav- 
ing blocks: Southern pine, Norway 
pine, tamarac, white birch, hemlock, 
Western larch, and red fir. 

Mr. Rinker thinks that for streets of 
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heaviest traffic Georgia pine should be 
used, and for streets of medium or 
light traffic Norway pine, tamarac, 
white birch or hemlock. He considers 
the fir a failure, possibly because a 
quick growth variety was used, for he 
expresses the opinion that if a closer 
fibred, slower growth variety had been 
used it would have come into the sec- 
ond class above named. 

These results are interesting, but 
not particularly new, nor are they yet 
sufficiently differentiated to show the 
effects of the differences in amount of 
creosote and the effect of the other 
conditions noted. 

Judging from some of the Indianap- 
olis pavements, it will be necessary to 
wait more than ten years for complete 
data. The pavements made of blocks 
simply dipped in creosote, which was 
the earlier practice in Indianapolis, 
showed some of their defects within a 
few years, say four or five, particularly 
their strong disposition to swell when 
rained upon after a dry spell. Blocks 
which were treated with larger 
amounts of creosote lasted longer be- 
fore showing the same defect, and 
those treated with specially refined oils 
intended to be as nearly insoluble in 
water and as nearly non-volatile at 


atmospheric temperatures as possible, 
lasted still longer. But no treatment 
has yet been able to withstand the pro- 
tracted heat and drought of Indiana 
summers, and even the best pavements 
sometimes heave from expansion under 
water after a dry spell, whether in 
winter or summer. 

However, the highest class pave- 
ments named are still first-class pave- 
ments, with surfaces practically as un- 
broken as at the beginning, some of 
them being fully ten years old. And 
some of the pavements made of dipped 
blocks are in almost as good condition 
after fifteen years or more of life. 
However, an appreciable proportion of 
the blocks in these latter named pave- 
ments have decayed and the cost of 
repairs to them seems to be materially 
greater. There is not sufficient detail 
of accounts to show exactly what is the 
difference in maintenance charges. 

Mr. Rinker reports little trouble from 
swelling of blocks, and, notwithstand- 
ing somewhat higher cost, he reports 
that the proportion of creosoted block 
paving laid each year has increased 
from 54% per cent of all pavements 
laid during 1906 to 75 per cent in 1909. 

Further reports will be awaited with 
interest. 
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Night Soil Removal. 


I am at present interested in the prob- 
lem of the removal of excrement from the 
city by means of carts and would like to 
have any data or information you can 
give me along this line. 

My present plan is as below given, but 
I would like any information bearing on 
the subject which you can furnish me with, 
as the project is in the formative state 
or. stage. 

The town will give a franchise (or ex- 
clusive contract), if legal, to some one 
who will undertake to remove from the 
city limits at stated intervals the excre- 
ment from houses, dumps, ete., and under 
his contract can collect from the citizens 
a certain toll or sum for the work. 

In order to make it incumbent upon the 
citizens to patronize this person operating 


the carts, an ordinance will be passed 
making it necessary for all outhouses to 
be attended to at stated intervals, and the 
soil carried beyond the limits of the city. 
Under this ordinance the citizens would 
be forced to patronize the carts. 
J. A. W., ———, S. C. 

Chapin’s ‘Municipal Sanitation in the 
United States” ($5) gives a full state- 
ment of the practice in many cities in 
the United States regarding the removal 
of night-soil, from the ordinances requir- 
ing and regulating the removal to the 
charges for the same and the method of 
collecting them. From this book the fol- 
lowing selection is made. 

If the city has no system of sewers and 
all the night-soil must be removed by carts 
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it will probably be simplest and cheapest 
to have the work done by contract or by 
day’s labor under strict regulations made 
by the city. The cost of doing the work 
can be paid out of the city treasury from 
funds raised by taxation, since practically 
every one gets the service, or it can be 
assessed against those for whom the work 
is done at rates fixed by the ordinance. 
Where there is a sewer system every 
one who can make connection with the 
sewer should be required to do so, reduc- 
ing the cart service to a minimum. In 
such case those who receive the benefit of 
the cart service should pay for it. One 
of the simplest methods of securing good 
service is the following: The person de- 
siring to have a vault cleaned applies to 
the proper authority, preferably the board 
of health. The sanitary officer ascertains 
the dimensions of the vault, either by in- 
spection of his records or by inspection of 
the vault, and issues a permit for the 
cleaning, which states the fee which must 


“be paid for the cleaning, the amount of 


the fee depending upon the amount of ma- 
terial to be removed. The applicant goes 
to the proper city official or to a bank 
designated and pays the fee. The permit 
is then an order on the contractor to clean 
the vault, and it is given to him or is 
deposited in a locked box by the receiver 
of the fee, from which these orders are 
taken. by the contractor at stated times. 
If the work is done by the city, substitute 
foreman for contractor in the ordinance. 

It is much better to have the work all 
done by a single contractor, but in any 
event the charges for the work must be 
fixed by ordinance and, in case there is 
more than one contractor the applicant 
for permit can choose his contractor from 
those licensed by the city. 

Whether there are one or more con- 
tractors they should all be licensed by the 
board of health on evidence of ability to 
do the work carefully and according to 
regulations, and if there are several li- 
censees they should either be put under 
bond or, which is better, be required to 
deposit some such sum as $25 or $50 from 
which the board of health can pay for 
any cleaning up or repair which the con- 
tractor fails to do himself within the limit 
of-the time fixed by the ordinance for 
completion of a job. This time varies in 
different cities from two to -five days. 
Should a contractor’s deposit be drawn 
upon for such defects in his work, he 
should not be given any more orders for 
work until he has renewed it. 

An inspector of the board of health 
should inspect each vault after it is 
cleaned, to check up its size for the office 
records and to see that it was properly 
cleaned and disinfected according to the 
ordinance or the regulations of the board. 

At the end of each month the contractor 
can present his orders and the certificates 
of inspection of the work done under them 
and receive his pay at contract price, less 
any sum necessary to bring his deposit 


up to its full amount. He can be paid the 
full amount collected from the property 
owner or such smaller sum as may be 
agreed upon, part of the fee going to pay 
the city expense in looking after the mat- 
ter. This method of paying the con- 
tractor and that of looking after the work 
are much more satisfactory than it would 
be to leave the arrangements and the 
settlement with the contractor to the prop- 
erty owner. : 

Regarding the methods of doing the work 
Dr. Chapin’s book is quite full. The best 
method seems to be that of the odoriess 
excavator, which is an air-tight tank on 
wheels, a hand or gasoline pump capable 
of pumping up the material and forcing it 
into the tank, a charcoal fire through 
which to pass the air forced: out of the 
tank by pumping the liquid in a suction 
hose to draw the liquid up, and hose 
enough to reach the tank wagon. This 
does good service at reasonable cost. 
Where little water reaches the vault or 
it is a leaching cesspool in dry ground, it 
may be necessary to pump or throw some 
water into the vault to make it possible 
to pump the material. 

Far less satisfactory are water-tight 
barrels with air-tight covers which can be 
well fastened on, to be filled at the vault, 
carried to a wagon and hauled away. It 
is very difficult to keep the barrels clean 
on the outside and prevent odor from them 
as they are handled through the street. 

All tanks, barrels and wagons should be 
thoroughly washed and disinfected imme- 
diately after emptying. All work should 
be done in the day time. 

The night-soil can be used for fertiliz- 
ing, but in its raw state requires some 
time for incorporation with the soil. One 
city provides for its deposit. in trenches 
not less than 3 feet deep, layers not to 
exceed 3 inches in depth and to be fully 
covered with dry earth. By using a suffi- 
cient area of land a good share of it can 
be kept under cultivation alt the time. 
Pits with the deposits covered with not 
less than 4 inches of earth and all the sur- 
rounding soil kept thoroughly clean re- 
quire less area of ground but require longer 
time for disappearance of the nuisance 
of opening up the soil again. 

Fees for the work run from $1.35 a 
cubic yard with a minimum charge of $3, 
to $5.40 a cubic yard. 

The board of health doubtless has power 
to order the cleaning of a vault which has 
become a nuisance, or, if necessary, to 
have the work done under its own orders 
and assess the cost against the property to 
be collected with other taxes. 

An inspector of the board of health can 
pass around and serve notices to clean 
vaults, similar in form to the permits de- 
scribed above. His inspection gives the 
size of the vault and he fills in the amount 
of fee to be paid. The property owner 
takes the notice and pays the fee to the 
proper city official, when the notice be- 
comes an order to the contractor to do 
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the work, as in the case of the permit. 

Dr. Chapin’s book gives a number of 
forms of notices, permits, sets of regula- 
tions, etc., in use in various cities. 

An article giving the practice in a 
number of cities on several of the points 
above covered will be found in MUNICIPAL 
ENGINEERING, vol. xxxv, p. 8. 





Cost of Pipe Sewers. 

I wish information regarding the prices 
of sewers of 8 and 10-inch pipe, properly 
laid in trenches, sometimes 10 feet deep, 
which must be braced in places and hard 
digging in general, fairly heavy work, 
with manholes and lampholes in the line. 
I would like the average prices in a few 
localities of such sewers laid to true 
grade by inspection. 

M. J. D., Smethport, Pa. 

Average prices for such sewers are given 
in the December number, vol. xxxvii, p. 
398, viz., 75 cents a foot for 8-inch, 95 
cents a foot for 10-inch, $30 to $40 each 
for manhole, and $10 to $15 each for lamp- 
holes. The following figures have been 
published in MUNICIPAL ENGINEERING: 

Vol. vi, p. 81, Hannibal, Mo., in 19 con- 
tracts for 8-inch pipe sewers the contract 
prices ranged from 28% to 79 cents a 
foot, to which must be added engineering 
and supervision cost. 

Vol. xviii, p. 110, has a table of cost of 
sewers, based on labor at $1.50, trench 18 
inches more than diameter of pipe, day’s 
work 11 cubic yards, no sheeting, no ma- 
chinery, no water. For 8-inch pipe the 
cost of trenching, refilling and tamping is 
16 cents for 6-foot trench, 22 cents for 8, 
33 cents for 10, 44 cents for 12, etc.; cost 
of laying pipe is 5 cents. To this must 
be added cost of pipe delivered on the 
trench, cost of replacing pavements, if 
any, contractor’s profit, allowance for 
water, sheeting, accidents, etc. Cost of 
laying 10-inch pipe is 5 cents also and cost 
of trenching, refilling and tamping is 18 
cents a foot for 6 feet depth of trench, 23 
cents for 8 feet, 35 cents for 10 feet, 47 
cents for 12 feet, 59 cents for 14 feet, etc. 

Vol. xxi, p. 40, has an article on cost of 
sewer construction which gives cost of 8- 
inch pipe as 8 cents, of 10-inch 13 cents a 
foot, within 50 miles of pipe factory, 
freight to be added for greater distances. 
There is a diagram giving cost of trench- 
ing, refilling and tamping, which gives 25 
cents as the cost for 10 feet depth of trench 
for 8-inch pipe and 29 cents for 10-inch 
pipe. Sheeting is estimated to vary from 
5 to 12% cents a foot for trenches less 
than 10 feet deep and 25 to 75 cents for 
trenches 10 to 20 feet deep for driving and 
removing. 

Vol. xxxv, p. 195, gives sheeting cost 
in Peoria as 10 to 25 cents per foot of 
trench for driving and removing, in 
trenches 8 to 16 feet deep. 

Vol. xxx, p. 329, gives prices at 
Marysville, Kan., by contract as 50 cents a 
foot for 10-inch and 36 cents for 8-inch 
pipe, manholes $28 and lampholes $7. At 


Jefferson City, furnishing and laying 10- 
inch pipe cost 17 cents and excavation and 
back-filling cost 19% cents if less than 6 
feet deep; 25 cents if 6 to 8; 32 cents if 
8 to 10; 42 cents if 10 to 12, etc., making 
49 cents a foot for total of the two items 
for 10-inch pipe. Manhole cost $22 if 5 
feet deep and $3 for each additional foot, 
or $47 if 10 feet deep. In another Jeffer- 
son City contract the cost of 8-inch pipe 
laid was 18 cents, and of trenching and 
back-filling 8 to 10 feet deep was 35 cents, 
making a total for the two items of 53 
cents. Ten-inch pipe cost 37 cents a foot 
laid, which would make the total cost in 
trench 8 to 10 feet deep, 72 cents. Man- 
holes cost $37 if less than 6 feet deep and 
$2.50 for each foot over 5 feet, making 
$49.50 if 10 feet deep. 

A recent report of the New Orleans 
sewerage and water board shows the fol- 
lowing: For 8-inch pipe laid by the city 
by day labor, 6 to 8 feet deep, the cost 
was 79% cents; when 8 to 10 feet deep, 
$1.04; when 10 to 12 feet deep, $1.94. Ten- 
inch pipe 8 to 10 feet deep cost $2.37 a foot, 
and when 10 to 12 feet deep cost $2.91 a 
foot. These prices include everything 
complete. The average prices of man- 
holes built under contract were $42.50 if 
less than 6 feet deep, $51 if 6 to 8 feet 
deep, $60.24 if 8 to 10 feet deep, $75.10 if 
10 to 12 feet deep. The average contract 
prices for 8-inch sewers complete were 67 
cents less than 6 feet deep, 82 cents if 
6 to 8 feet deep, $1.09 if 8 to 10 feet deep, 
$1.46 if 10 to 12 feet deep, $2.13 if 12 to 
14 feet deep. For 10-inch pipe the aver- 
age prices were $1.18 if 6 to 8 feet deep, 
$1.48 if 8 to 10 feet deep, $1.87 if 10 to 
12 feet deep, ete. Water is troublesome 
for nearly the whole depth of the trench 
in New Orleans and sheeting is expensive. 

The last annual report of the city engi- 
neer of Salt Lake City, Utah, contains 
some figures of total cost of sewers, in- 
cluding manholes, flush tanks, ete. The 
8-inch sewers in this list vary in price from 
92 cents to $2 a foot. The flush tanks and 
manholes add from 20 to 25 cents a foot 
to the average cost of the sewer alone. 

In Ogden’s “Sewer Construction” ($3) 
several examples of costs of construction 
are given. In Atlantic, Iowa, trenching 
and back filling cost 14.8 cents a foot for 
10-inch pipe in trench 6.6 feet deep; pipe 
laying cost 1.3 cents a foot. At Center- 
ville, Iowa, trenching and back filling cost 
28 cents for 8-inch pipe in trench aver- 
aging about 7% feet deep and pipe laying 
1.7 cents. This book would be of much 
value in posting up on the matters in- 
cluded in the question. 

It will thus be seen that there are large 
variations in cost of sewers, due to condi- 
tions of which there are no statements, if, 
in fact, it were possible to make any 
statements. The general average prices 
stated in the first paragraph may be as- 
sumed as reasonably safe for any but most 
exceptionally difficult construction. 
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Cities Using Concrete Pipe Sewers. 


We desire the names of towns and 
cities that have installed and are now in- 
stalling sewer systems using cement or 
concrete pipe for other other than storm 
water sewers. W. T. W., Reidsville, N. C. 

There are many articles in back num- 
bers of MUNICIPAL ENGINEERING on this 
subject. Those in the July number, vol. 
xxxvii, pp. 34 and 35, give names of some 
cities and references to previous articles. 
The use of concrete sewers is now so gen- 
eral that the full list of cities using them 
would be very long. The following list 
may be taken as representative: 

Mobile, Ala., storm, pipe. 

San Francisco, Cal.; San Bernardino, 
water, pipe. 

Denver, Colo., water, pipe. 

Hartford, Conn., pipe and monolithic; 
New Britain, monolithic; Norwalk, pipe. 

Dover, Del., pipe; Wilmington, com- 
bined and intercepting, pipe. 

_ Savannah, Ga., storm, pipe; Macon, 
pipe. 

Boise, Ida; monolithic. 

Chicago, Ill., combined, pipe and mono- 
lithic; East St. Louis, :monolithic; Mat- 
toon, drainage, monolithic; Paris, plain 
and reinforced ; Savanna, pipe; Waukegan, 
pipe. 

Brazil, Ind., monolithic; Elkhart, pipe; 
Gary; Huntington, monolithic; Indianap- 
olis, combined and intercepting, pipe and 
monolithic, plain and reinforced; Michigan 
City, pipe; Richmond, reinforced, pipe and 
monolithic; South Bend, reinforced pipe 
and monolithic; Wabash pipe and mono- 
lithie. 

Boone, Iowa, concrete pipe; Cedar Falls, 
monolithic; Clinton, combined, monolithic, 
reinforced; Iowa City, plain pipe; Sioux 
City, monolithic. 

Louisville, Ky., reinforced. 

New Orleans, La., monolithic. 

Bangor, Me., pipe; Portland, over 20 
years old. 

Baltimore, Md., sanitary, pipe and mon- 
olithiec, reinforced. 

Everett, Mass., monolithic and reinforced 
pipe; New Bedford, monolithic and pipe 
over 20 years old; Newton, monolithic; 
Springfield, monolithic and pipe 20 years 
old or more; Worcester, monolithic and 
pipe. 

Battle Creek, Mich., monolithic; Bay 
City, monolithic and pipe ; Coldwater, com- 
bined, concrete block; Ford, pipe; Grand 
Rapids, combined and drainage, pipe and 
monolithic, reinforced; Jackson,  rein- 
forced; Kalamazoo, monolithic; Manistee, 
pipe about 20 years old. 

Albert Lea, Minn., monolithic ; New Ulm, 
monolithic; Red Wing, monolithic. 

Kansas City, Mo., monolithic; Lexing- 
ton, monolithic; St. Joseph, combined, re- 
inforced pipe. 

Billings, Mont., reinforced pipe; Great 
Falls, combined, monolithic; Helena, pipe. 

Concord, N, H., monolithic ; Dover, mon- 
olithic and pipe, 15 years old or more; 
Portsmouth, monolithic and pipe. 


Atlantie City, N. J., sanitary, reinforced 
pipe; Hoboken, very old; Newark, storm 
sewers and water conduits, monolithic and 
pipe, reinforced; Plainfield, reinforced 
block, pipe and monolithic; Rutherford, 
pipe. 

Brooklyn, N. Y., combined, pipe, natural 
cement sewers 42 years old, Portland ce- 
ment sewers about 10 years old; Haver- 
straw, reinforced pipe; Bronx boro, New 
York, reinforced monolithic; Watertown, 
pipe and monolithic, reinforced. 

Chillicothe, O., monolithic and _ pipe; 
Cleveland, monolithic, pipe and block, re- 
inforced; Columbus, combined and inter- 
cepting, monolithic and pipe, reinforced ; 
Dayton, monolithic, reinforced ; Lancaster, 
reinforced pipe; Norwood (Cincinnati), 
monolithic; Sandusky, monolithic and 
pipe, reinforced; Springfield, monolithic; 
Toledo, monolithic and reinforced pipe. 

Toronto, Ont., water, reinforced pipe. 

Portland, Ore., monolithic, and pipe 20 
years old. 

Allentown, Pa., monolithic; Altoona, 
monolithic ; Clearfield, monolithic ; Crafton 
(Pittsburg), reinforced pipe; Harrisburg, 
monolithic ; Oil City, monolithic; Reading; 
Stroudsburg, monolithic; Williamsport, 
monolithic, 

Pawtucket, R. I., pipe and monolithic; 
Providence, monolithic. 

Columbia, S. C., storm, reinforced pipe. 

Aberdeen, S. D., plain and reinforced 
pipe. 

Knoxville, Tenn., combined and drain- 
age, monolithic and reinforced pipe. 

San Antonio, Tex., monolithic. 

Salt Lake City, Utah, combined and in- 
tercepting, monolithic. 

Bellingham, Wash., pipe and monolithic ; 
Seattle, monolithic. 

Baraboo, Wis., monolithic and_ rein- 
forced pipe; Fond du Lac, monolithic; 
Janesville, reinforced pipe; Milwaukee, 
combined, nearly 50 years old, both nat- 
ural and Portland cement, pipe and mono- 
lithic ; Oshkosh, pipe; Superior, pipe; To- 
mah, drainage, reinforced pipe; West Al- 
lis, water, reinforced pipe. 

Monterey, Mex., water, reinforced pipe. 





Size of Sewer—Cost of Septic Tank. 

1. What is the best size sewer to use 
in a town of 5,000 or 6,000 population? I 
mean the main sewer, first, then the size 
of the branches. 

2. What is the best kind of pipe to 
use for same? 

3. What would be the cost of a septic 
tank to handle the sewage from the same 
size town and what expense would there 
be operating same? B., ———, Okla. 

1. The size of sewer depends upon the 
amount of water used, whether sewage 
only is to be carried or storm water also, 
the gradient of the pipe, ete. It is there- 
fore not possible to answer this question 
definitely. No branch should be less than 
8 inches in diameter, unless it is very short 
and has only one or two connections. The 
main sewer might be 10 or 12 inches in 
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diameter if the fall is heavy, or may be 
15 to 18 inches in diameter if there is but 
little fall, and the sewers are used for 
house drainage only. If street drainage 
also is to be carried, no economical choice 
can be made without full information re- 
garding rainfall, character of territory, 
pavements, system of grades, area cov- 
ered, gradients possible in sewers, etc., etc. 

2. Vitrified clay pipe is most commonly 
used. The use of well-made concrete pipe 
is growing. This question is to be an- 
swered most economically from a com- 
parison of cost of the two kinds of pipe. 

3. The cost of septic tank depends on 
location, amount of excavation or fill, ne- 
cessity for protection from high water, 
and for extension of outlet sewer, whether 
a building is erected over it, method of 
discharge, etc. Possibly filters as well as 
septic tanks may be necessary. The tanks, 
with cheap building over them, will cost 
from $1,200 to $2,500, according to details 
required, and filter beds would perhaps 
double the cost, or more, if much grading 
is necessary to prepare them and it is 
necessary to pump the sewage to them. 
Tanks alone would probably not cost more 
than $50 a year for care, if they are put 
in charge of a city employe who has some 
spare time and he hires the labor occa- 
sionally hecessary for cleaning and keep- 
ing in operation. The filters would re- 
quire considerably more attention if they 
are needed. 

A consulting engineer can easily save 
the town his fee by the saving he can 
make in cost of first construction or in 
later cost for reconstruction by his adapta- 
tion of the plans to the work to be done. 





Ordinance Regulating Domestic Animals, 
Ete., in City. 


I would like a copy of an ordinance reg- 

ulating chickens, ete., running at large. 
S. D. Hopepon, City Attorney, 
Webster Grove, Mo. 

Following is an ordinance which may 
cover the case: 

1. Be it ordained, That it shall be un- 
lawful for the owner of any bull, bullock, 
steer, cow, heifer, calf, horse, mare, colt, 
mule, jack, jenny, goat, sheep, hogs or 
swine of any kind, geese or ducks (or 
chickens), to suffer, permit or allow the 
same to run at large in any public street, 
alley or unenclosed commons of this city, 
or in any one of the public parks of said 
city. Any person violating any of the 
provisions of this ordinance, upon convic- 
tion thereof, shall be fined in any sum not 
more than $50. 

2. It shall be the duty of the police to 
take up and impound all cows, etc., etc., 
found running at large within the corpo- 
rate limits of this city, and to keep and 
confine the same in a proper pound, to be 
provided for that purpose, until redeemed 
or otherwise disposed of as hereinafter 
provided. 

3. It shall be the duty of the Superin- 


tendent of Police .to immediately give no- 
tice in writing to the owner of any animal 
taken up and impounded, if known to him; 
(if not known, method and places of post- 
ing notices are provided). 

4 f the owner or owners of any such 
animal, so taken up and impounded under 
the provisions of this ordinance, at any 
time before the sale thereof, shall demand 
such animal, said Superintendent, upon 
payment first made of all costs, fees and 
expenses, shall surrender the same to such 
owner; but if any such animal shall not 
be, by the owner thereof, redeemed, and 
all fees, charges and expenses paid within 
five days after being advertised, as pro- 
vided in Sec. 3 of this ordinance, it shall 
be the duty of said Superintendent to sell 
such animal at public auction to the high- 
est bidder, for cash. 

5. The proceeds arising from such 
sales, after the payment of all fees, costs 
and expenses, shall be by said Superin- 
tendent of Police paid into the city treas- 
ury, and such treasurer, upon proper evi- 
dence of ownership, shall pay the same 
to the owner of the animal sold; and if 
no owner or proper claimant shall appear 
within six months from the time _ the 
money was received, the treasurer shall 
cause the moneys so received to remain 
as part of the general fund of the city. 

6. It shall be the duty of the Superin- 
tendent of Police to prepare a pound for 
the safe keeping of animals taken up and 
impounded under the provisions of this 
ordinance. 

7. It shall be the duty of such Super- 
intendent of Police to carefully attend to 
and provide the animals taken up with 
the necessary food and water, or cause the 
same to be done. 

8. Said Superintendent of Police shall 
be allowed the following fees: For taking 
up and impounding each animal embraced 
within the terms of this ordinance, the 
sum of 50 cents per head (which shall be 
paid by the owner of such animal before 
the same shall be released), and the sum 
of 50 cents per head for every 12 hours 
or fractional part thereof in excess of 4 
hours, in which such animal or animals 
are impounded, for the expenses of feed- 
ing and caring therefor. And said Super- 
intendent shall be allowed the further sum 


of 25 cents per head for making sale. 
All such fees, costs and expenses shall be 
paid by the owner of such animal before 
it shall be released. In case of sale, the 
Superintendent shall have the right to re- 
tain the same out of the proceeds of the 
sale. 

9. Appropriation for 
pound. 

10. Repealing former ordinances. 

11. Date of taking effect of ordinance. 

Some of the provisions of dog ordi- 
nances may be applied to other animals 
or birds. Dog ordinances will be found in 
MUNICIPAL ENGINEERING, vol. xxxvii, p. 
38, and vol. xxx, p. 350. 

In another city “stock limits” are de- 
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fined, within which it is not lawful for 
stock to run at large. There is also a 
penalty for taking stock from an enclosed 
lot and driving it to the pound; also one 
for breaking into the pound and driving 
animals out, each being $5 to $25, as as- 
sessed by police judge. Stock policeman 
receives $50 a month. Pound keeper re- 
ceives fees. Fees for the pound are 50 
cents for catching animal, 50 cents a day 
for taking care of horse, cow or like ani- 
mal; 25 cents a day for hog, sheep, goat, 
or other small animal, also cost of adver- 
tising in case owner is unknown. A pen- 
alty of $5 for draft animals and $3 for 
cows and small animals is also assessed. 
Chickens, ducks, geese or other fowls are 
included in the ordinances, the penalties 
being $1 for a single fowl and $5 for a 
flock running at large alone. Other pro- 
visions are as in the ordinance above 
quoted. 





Surveyor’s Tapes. 
Where can I get good tapes? 
M. J. D., —————, Pa. 

Names of manufacturers and dealers in 
steel and other tapes will be found in the 
“Business Directory,” published in each 
number of MUNICIPAL ENGINEERING, under 
the headings “Steel Tape” and “Survey- 
ors’ Instruments.” 





Plans for Municipal Buildings. 

Can you advise where I can get a book 
of sketch plans of municipal buildings. 
Also names of architects that would sketch 
up plans of a proposed municipal building 
with view of furnishing the final plans. 

T. P., Borough Engineer, ————, Pa. 

There are two American books answer- 
ing the description as to requirements, 
one being Bicknell’s “Public Buildings” 
($2.50), and one Palliser’s “Court Houses, 
Village, Town and City Halls, Jails, Etc.” 
($2.00). Clifford A. Tinker, 5 Elm Park 
block, Westfield, Mass., may supply the 
desired sketches. 





Cost of Wocden Block Paving in 
Indianapolis. 

I am told that there is a considerable 
amount of wood block paving in Indianap- 
olis. Can you give us the names and ad- 
dresses of any persons who would be able 
to give us figures as to costs, etc., of such 
pavements, laid in Indianapolis? We are 
anxious to obtain all possible recent data 
on this subject. 

R. E. M., Cincinnati, O. 


The bids for paving in Indianapolis are 
received upon the linear foot of length of 
each side of the street, and include all the 
work, excavation, curb, gutter, drainage 
appurtenances, foundation and wearing 
surface, and any extra areas of street and 
alley intersections, etc. Only an approx- 
imate idea af the cost of each item can 
therefore be obtained from a study of the 
bids and the plans and specifications. The 
city engineer is required by law to make 
an estimate of the cost of the pavement 


as a limit beyond which contractors can- 
not go in their bids. For the purposes of 
these estimates he has an estimate of the 
unit cost of each item. In MUNICIPAL EN- 
GINEERING, vol. xxxvii, p. 152, is an article 
on “Cost of Pavements,” in which the cost 
per square yard in Indianapolis for creo- 
soted wooden blocks on 6-inch concrete 
foundation, with sand cushion and asphalt 
or tar filler, is given as $2.40. The article 
is based on statistics collected by a com- 
mittee of the Illinois Society of Engineers 
and Surveyors, and gives prices for six 
cities, ranging from the Indianapolis price 
as a minimum to $3.49 at Chicago as a 
maximum. Another article on p. 177 of 
the same number gives a compilation of 
prices taken from the monthly reports in 
MUNICIPAL ENGINEERING of contracts 
awarded. In this the prices for creosoted 
wood block pavement vary between $1.75 
in Detroit, Mich., and $3.72 in Pihladel- 
phia, the Chicago price being quoted at 
$2.89. 

It will be necessary to write to the 
boards of public works of the various 
cities for greater detail with respect to 
items and conditions, from which to deter- 
mine the reasons for the variations in the 
quoted prices. 





Design for Level Macadam Street. 


Kindly send me list and prices of books 
on road and street making. The council 
here proposes putting in concrete curb 
and macadamizing the full width of the 
streets in the business section. The diffi- 
culty is that the town (2,000 population) 
is on a dead level plain and it is a hard 
matter to get drainage. By laying sur- 
face drains it is possible to get an outlet 
some half mile from the center of town. 
Is it practicable to make the center line 
of the street level and by putting in catch- 
basins at frequent intervals, to drain the 
street by false grading the gutters when 
they are made of macadam, and what 
should be the minimum fall for the gut- 
ter? Are concrete crossings a success on 
macadam roads? 

H. E., ———, B. C. 


Byrne’s “Highway Construction” ($5); 
Baker’s “Roads and Pavements” ($5); 
Aitken’s “Road Making and Mainte- 
nance ;” Morrison’s “Highway Engineer- 
ing” ($2.50); Spalding’s “Text Book on 
Roads and Pavements” ($2); Elsden’s 
“Roads” (5 shillings); Tillson’s “Street 
Pavements and Paving Materials’ ($5); 
Judson’s “City Roads and Pavements” 
($2), and “Road Preservation and Dust 
Prevention” ($1.50) are the principal 
books on road and street making, ar- 
ranged in the order of their relative value 
for the conditions given in the letter. 

If the street is kept reasonably clean 
and in good repair, the longitudinal sec- 
tions can probably be worked out in some 
such way as that suggested. It is very 
seldom that there is not some such fall 
as 0.5 foot per hundred, and if there is so 
much a clean gutter will carry off the 
water. A good wide concrete or brick 
gutter will help much in the drainage, but 
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it will be necessary to keep the roadway 
in good repair next the edge of the gutter, 
so that the water will not stand along 
that edge or percolate too freely into the 
subsoil along its vertical surface. 

In a business street the traffic should be 
fairly well distributed over the whole area, 
and it will be if the macadam is not too 
wide. The country traffic on such a street 
in a small town is often very heavy, so 
that it is not safe to make too definite a 
recommendation as to the width, but it is 
probable that 40 feet between curbs will 
be ample or more than ample, especially 
as it should have a commendable ten- 
dency to reduce the amount of hitching 
and standing of teams along the gutter, 
where the horses may soon dig out the 
macadam and give chance for much 


trouble. 
The center line of the street can be 


made level or on a straight grade with a 
slight fall, if necessary, but the cross- 
drainage of the street will require the 
maximum usual crown at the points where 
the summits in the gutters occur, so that 
the crowning will be excessive where the 
gutters are deep. The writer has put two 
summits and three catchbasins on a nearly 
level block of asphalt pavement, on each 
side of the street, with reasonable success, 
keeping the center line of the _ street 
straight and on the average slope, because 
of a street car line. He would prefer, 
however, where it is possible, to give the 
street an undulating grade along the cen- 
ter, with summits at the centers of the 
blocks or other convenient points, and low 
points with catchbasins at the corners of 
the intersecting streets. In such cases the 
crowns can be varied both ways from the 
usual maximum, and the necessary fall to 
secure good drainage in the gutters can be 
increased or can at least be divided be- 
tween the center line and the gutters, so 
that the crown and the depth of gutter 
will: nowhere be excessive. 

Concrete crossings on macadam roads 
can be made very successful. In a cold 
climate they must be made very deep and 
heavy and should be sloped off each way 
to make the attack of wagon wheels upon 
them as easy as possible. If the macadam 
is kept in good condition there will be no 
trouble, but even in earth streets, where 
the mud is sometimes very deep, the con- 
crete crossings keep their places, if well 
constructed. 





Manufacture of Paving Brick. 


Will you kindly send me the title and 
price of some good publication on the 
manufacture of vitrified paving brick, and 
oblige? W. S. C., Billings, Mortt. 

There has not been much demand for 
books on the manufacture of vitrified pav- 
ing brick, the literature on qualities and 
tests being sufficient for the engineers and 
other users of brick, and the technical 
part of brick manufacture being so modi- 
fied by the qualities of the materials and 
the apparatus selected that no one has yet 


attempted to write a book giving the tech- 
nology of paving brick manufacture. Some 
years ago Prof. H. A. Wheeler wrote a 
little book on “Vitrified Paving Brick” 
($1), which give a good general descrip- 
tion of the processes, and can probably 
be obtained, and W. W. Wallace wrote a 
still smaller book on “Brick Pavements” 
(50 cents), which also contains a brief 
description of the manufacture of the 
brick. Baker’s “Roads and Pavements” 
($5) gives a few pages to a brief descrip- 
tion of brick manufacture. 





Concreting in Freezing Weather. 

I would like to have some information 
about using cement in freezing weather, 
how to help it resist the frost. 

T. P., Carnegie, Pa. 

The amount of cold which concrete will 
stand without injury is sometimes surpris- 
ing, but when it is- injured reconstruction 
is probably necessary, so that it is well 
to keep on the safe side. The small 
amount of heat necessary to protect the 
concrete during the time of taking its set 
is also quite surprising. Heating of the 
materials is often effective, but is not 
quite on the right principle, since the con- 
crete is not likely to be injured during the 
process of mixing unless the exposure is 
greater than the men should be forced to 
stand, and the warmed materials are cool- 
ing during the process of mixing and plac- 
ing, so that during the period of setting 
they may be reduced to a temperature too 
low for safety. Almost any sort of cover 
which is not too well ventilated, and a lit- 
tle heat, from steam pipe, salamander or 
even lantern, will do wonders in keeping 
the temperature of the surface, and there- 
fore of the whole mass, high enough to al- 
low the setting to take place, even if it is 
delayed by the low temperature. A brief 
discussion of the reasons for trouble from 
freezing of concrete will be found in Mu- 
NICIPAL ENGINEERING, vol. xxxvi, p. 111. 
The results of some experiments on the 
effect of cold upon concréte are given on 
p. 114. The low temperatures of 41 and 
34 degrees show higher strength of bri- 
quets than the higher temperature of 72 
degrees, so that, if the temperature during 
setting can be raised barely above freezing 
point, better concrete than that obtainable 
in the summer results. On p. 380 is an- 
other article giving results of experiments 
with like showing, and also showing the 
results of keeping concrete at zero tem- 
perature for various periods and then rais- 
ing the temperature to 70 degrees for one 
and seven days. Several methods of pre- 
venting freezing are described in detail, 
including salt for temperatures above 22 
degrees, heating materials and protecting 
the top of the work. A combination of 
the last two is considered the best. Forms 
should be kept on much longer in cold 
weather and not removed until close in- 


spection shows that removal is_ safe. 
Other articles will be found in earlier 
numbers. 
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Are and Other Electric Lights. 


Will you kindly give us information re- 
garding incandescent, tungsten and tanta- 
lum street lighting, as compared with arc 
street lighting? This town is now par- 
tially lighted by ares, and the city council 
now has under consideration the matter 
of changing the system for the greater 
part of the town, population 6,000, to in- 
candescent. H. C. C., ————, Wash. 

It will hardly be possible to answer this 
general question within the limits of this 
department. Reference must be made to 
articles upon various phases of the subject 
which have already appeared in MUNICI- 
PAL ENGINEERING, and to others appearing 
in this number. A few general statements 
may be made in the way of the compari- 
sons desired with respect to some of the 
important items, leaving more detailed dis- 
cussions for answers to more specific ques- 
tions. 

There are three or four important sub- 
jects which present themselves at the be- 
-ginning.. One is the relative cost of in- 
stallations for producing and distributing 
the light, which can scarcely be discussed 
with any satisfaction without more infor- 
mation than is given in the above letter. 
Another is the relative cost of mainte- 
nance and operation; another is the kind 
of illumination that is desired and the re- 
sulting distribution of lamps; another is 
the relative efficiencies of the various 
lamps. These are all interdependent and 
affect the question of cost of construction 
and operation. The following notes re- 
garding them will perhaps be of interest 
and may lead to more detailed discussion 
and reference to discussions already print- 
ed. Most of them are taken from the Gen- 
eral Electric Review and the Illuminating 
Engineer. 

Dr. H. Lux has prepared a table of effi- 
ciencies of the most common sources of 
light, from which the following figures are 
taken: 
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A comparison on the basis of average 
cost is made by C. Henry Irvin. He as- 


sumes for a 17.7 ep. incandescent lamp 
an efficiency of 3.1 watts per candle power 
and a cost of 10 cents a kilowatt hour, 
making a lamp burning 90 hours a month 
cost 2.8 cents per candle power per month, 
which, apparently, makes a small allow- 
ance for maintenance. The 165 cp. 
Nernst lamp, with an assumed efficiency of 
1.6 watts per candle power and a mainte- 
nance cost of 6 cents a kilowatt hour, will 
cost 1.52 cents per candle power per 
month, other conditions being as above. 

The 200 ep. are lamp, with an effi- 
ciency of 2.3 watts per candle power, will 
cost 1.35 cents per candle power per 
month. 

In MUNICIPAL ENGINEERING, Vol. xxxilii, 
p. 348, is a comparison of cost of operat- 
ing three kinds of are lamps. The first 
installation was a 125 h.p. engine, operat- 
ing four Jenney 25-ampere generators, 
using 115 i.h.p., and 78 2,000-c.p. open arc 
lamps, costing $80 per lamp per year. 
The engine remaining the same, the light- 
ing apparatus was replaced by a No. 12 
General Electric Brush 6.6 ampere gen- 
erator, using 101 i.h.p., and 116 2,000-c.p. 
enclosed are lights, costing $56 per lamp 
per year. Later this system was replaced 
by a No. 13 General Electric Brush gen- 
erator, using 78.6 i.h.p., and 132 magnetite 
lamps, costing. $47 per lamp per year for 
operation. With the same engine that op- 
erated 78 open arc lamps, 155 magnetite 
lamps will be operated. 

The committee on street lighting speci- 
fications of the National Electric Light As- 
sociation made a comparison of arc lamps 
in terms of 16 c.p. incandescent lamps. A 
4-ampere, direct current, series, luminous 
are lamp is equivalent to 30% 16-c.p. in- 
candescents. A 9.6-ampere, direct cur- 
rent, series, open arc; a 6.6-ampere en- 
closed arc; and a 7.5-ampere, alternating 
current, series, enclosed arc, are each 
equivalent to 16 of the 16-c.p. incandes- 
cents. <A 6.6-ampere, direct current, se- 
ries, open arc; a 5-ampere enclosed arc; 
and a 6.6-ampere, alternating current, se- 
ries, enclosed are are each equivalent to 
124% of the 16-c.p. incandescents. A 5.5- 
ampere, alternating current, series, en- 
closed are is equivalent to 9 of the 16-c.p. 
incandescents, installed in the same place 
in each case, 

In MUNICIPAL ENGINEERING, Vol. xxxvVi, 
p. 216, is a comparison of tungsten lamps 
with are lamps. In brief, the statement 
is made that 10 of the 32-c.p., 8 of the 
40-c.p., or 5.3 of the 60-c.p. tungsten lamps 
can be operated with the same power that 
operates one alternating current enclosed 
are lamp. On account of the better dis- 
tribution of light the author assumes that 
3 60-c.p. tungsten lamps will give better 
service than one arc lamp. He assumes 
the are lamp to cost $80 a year, and, al- 
lowing for extra lamp supports and appa- 
ratus, he computes the rate for the tung- 
sten lamps at $22 each, or $66 for the 
three which displace the one $80 arc lamp. 

Oliver F. Bristow gives an example of 
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tantalum 
lamps. He 


substitution of 
earbon filament 


the value of 
lamps for 
states that the watt meter showed the 
16-e.p. carbon filament lamps to be taking 
65 watts each, or 4.01 watts per candle 
power, while the 20-c.p. tantalum lamp re- 


quired 40 watts, or 2 watts per candle 
power (compare with the above table). 
The estimated gain in capacity by substi- 
tution of an equal number of tantalum for 
carbon lamps was 25 kilowatts, which is 
estimated to be worth $2,500. Interest, 
depreciation, taxes, and cost of operation 
of this capacity is computed at $700, while 
the difference in cost of the two kinds of 
lamps, assuming 1,000 lamps in service, is 
$340, leaving $360 for the trouble of mak- 
ing the change and for profit. 

The University of Illinois has made tests 
of carbon filament, metallized carbon fila- 
ment, and tantalum lamps, with reference 
to various important characteristics, two 
of the conclusions being as follows: The 
same electric energy is required to operate 
a 16-c.p. carbon, a 20-c.p. metallized car- 
bon and a 22%-c.p. tantalum lamp, and 
the number of lamps of each, with the 
same candle power, operated by the same 
current, would vary in the inverse order. 
The. carbon lamp has reduced to 80 per 
cent. of its original candle power in 400 
hours of use, the metallized in 780 hours, 
and the tantalum lamp in 820 hours, un- 
der good operating conditions. Under bad 
operating conditions, fluctuating currents, 
ete.,. the lives were 225, 350 and 350 
hours, respectively. 

Frank W. Willcox makes a_ detailed 
comparison, which results in the state- 
ment that the total cost of power and 
lamps per 100 candle hours at 10 cents a 
kilowatt hour for power is 3.63 cents for 
a 16-c.p. 50-watt carbon filament lamp; 
2.93 cents for an 18-c.p. 50-watt metallized 
carbon lamp; 2.43 cents for a 20-c.p. 40- 
watt tantalum lamp, and 1.71 cents for a 
40-watt tungsten lamp. These are merely 
examples of the many conditions covered 
in the author’s comparisons. 

The general principles of street lighting 
on which the choice of lamps for various 
districts in a city should be based are 


well stated in the article on “Street Light- . 


ing,’”’ to be found on another page in this 
number of MUNICIPAL ENGINEERING. Many 
other articles will be found in preceding 
volumes. 





Plans for Concrete Conduit. 


This city intends having constructed a 
5-foot concrete conduit about 1,400 feet 
long, with a 5-foot gate valve, for the 
purpose of disposing of storm waters. 
Will you please send me, as a subscriber 
of your paper, some plans and specifica- 
tions for such work, with contract? I de- 
sire to have something that has been ap- 
proved, H., City Attorney, , Miss. 


It would not be safe to accept plans for 
such a conduit made for one place under 
conditions quite probably different from 
those existing here, especially if there is 





to be a gate under pressure, and liable 
to the troubles which gates and their sur- 
rounding structures may have. The only 
safe way in so important and expensive a 
work as this seems to be is to secure a 
competent engineer to make a careful in- 
spection and survey of the work to be 
done, upon which to base plans and speci- 
fications, and he can work out with the 
city attorney, who is familiar with the 
laws of Mississippi, the terms of a con- 
tract with some one who will undertake 
the work under these plans and specifica- 
tions. The engineer will be worth his fees 
in the savings he will make in the con- 
struction cost if the work is made heavier 
than necessary, or in damages and cost of 
reconstruction if the work should be built 
too cheaply and should fail. 

Some idea of what others have done in 
the way of building 5-foot conduits and 
in making specifications and contract for 
the work may be gained from a perusal of 
the following articles in MUNICIPAL EN- 
GINEERING: 

Vol. xxxvii, p. 145: “The New Pitts- 
burg Filters,” showing a photograph of 
the large reinforced concrete filtered water 
conduit under construction. 

Vol. xxxvii, p. 289: “The Los Angeles 
Aqueduct,” showing photograph and plans 


for concrete channel and tunnel somewhat 
larger in dimensions. 

Vol. xxxvi, p. 21: “Concrete Sewer 
Construction in Chicago,” describing the 
construction of a concrete sewer varying 
in diameter from 4% to 5% feet. 

Vol. xxxvi, p. 22 “Planning the Clin- 
ton Sewers,” giving the principles of the 
design of concrete and reinforced concrete 
conduits from 4 to 10 feet in diameter. 

Vol. xxxvi, p. 297: “The College Ave- 
nue Sewer, Indianapolis, Ind.,”’ giving de- 
scription and photographs of construction 
of concrete sewer 2% to 8 feet in diam- 
eter. 

Vol. xxxvi, p. 300: “Methods of Sewer 
Construction in Clinton, Iowa,” giving 
quite detailed instructions for the work 
of building brick, plain concrete and re- 
inforced concrete sewers or conduits, in- 
cluding 5-foot circular plain concrete. 

Vol. xxxv, p. 71: “Methods and Cost 
of Constructing Concrete Sewer” 7 feet in 
diameter. 

Vol. xxxv, p. 148: “The Big Cotton- 
wood Water Works Conduit of Salt Lake 
City, Utah,” somewhat less than 5 feet in 
diameter, illustrated. 

Vol. xxxiii, p. 73: “The Metropolitan 
Water Supply System,” giving several 
forms of conduit construction for the Bos- 
ton water supply. 

References to earlier articles 
found in vol. xxxiii, p. 252. 

Much information on the subject can be 
obtained from such books as Taylor and 
Thompson’s “Concrete, Plain and Rein- 
forced” ($5) and Gillette and Hill’s “Con- 


will be 


crete Construction Methods and Cost” 
($5). The best form of specifications for 
such work will be.found in the “Hand- 
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book for Cement Users” ($3), from which 
a set suited to the special conditions can 
readily be selected. 

Elsewhere in this number of MUNICIPAL 
ENGINEERING will be found extracts from 
specifications of the United States Recla- 
mation Service for a reinforced concrete 
conduit 4 feet in diameter, part of it un- 
der pressure of as much as 50 feet of 
water. Possibly the conduit proposed by 
our correspondent could be made of plain 
concrete more economically, especially 
such parts of it as are not under pressure 
of water from within nor of water or 
earth from without. 





Filtering Intake for Water Supply from 
River. 


My company is bound to put in a better, 
clearer water in future, and I suggested 
putting in a percolation system in the 
Ohio river. A number of them are used, 
and while this system may not be at all 
‘advisable in some other rivers, we have 
the ideal location, there being coarse sand 
not less than 20 feet deep, and the perco- 
lation shells can be sunk and connected 
to suction main at less cost than any me- 
chanical filter. I give you a crude sketch 
herewith, and if you can give some infor- 
mation on the subject and the name of a 
reliable contractor, I will appreciate your 
effort to assist me. 


S., ——, Ky. 
The sketch shows a pump well with a 
suction lift of 25 feet at.extreme low 
water, an 18-inch suction pipe 450 feet 


long, extending under the bed of the river 
to a double row of cast iron shells, each 4 


feet in diameter and 6 feet long, set in 
pairs, shells being 12 feet from the suction 
pipe on each side and the pairs 12 feet 
apart, and connected with the suction pipe 
by 12-inch pipes. It is estimated that ten 
of the shells will have a capacity of 2,- 
000,000 gallons in 24 hours. 

Can our readers give any suggestions 
regarding the proposed method of getting 
water? 

The following questions suggest them- 
selves: 

Is not the suction lift too great in case 
the wells close up so that draft on them 
is difficult? Would better results be ob- 
tained if the pump well were deep enough 
so that the pipe from the shells drained 
by gravity to it, especially in length of life 
of the wells? Would ordinary 6 or 8-inch 
driven wells in larger numbers be prefer- 
able to the 4-foot shells in cost, ease of, 
installation and ease of removal for clean- 
ing? Could each of the shells be set over 
some well-strainers extending down 
toward the bottom of the sand stratum, 
thus increasing the area of sand from 
which water could be drawn? 

This latter suggestion calls to mind the 
horizontal wells which are sometimes used 
in similar circumstances when the depth 
of sand is not sufficient to give the length 
of strainer necessary for good flow from 
vertical wells. By driving the pipes hori- 
zontally, say 25 feet apart, strainers 30 
feet long or more can be put at the ends 
of, say, 6-inch suctions pipes connected 
up to 8, 10 or 12-inch branches from the 
main suction pipe. 








FROM WORKERS IN 
THE FIELD 


Practical Points from Practical People. 








Contributions to this Department are invited. 
No matter about the style of the composition, the fact is what is wanted. 


others. 


Give from your experience for the benefit of 
Use the Ques- 


tion Department for what you want to know; use this Department for what you can tell others. 





An Experience with Cement Lined Pipe. 


In a recent paper, Leonard Metcalf, con- 
sulting engineer, of Boston, cites the ex- 
perience of the city of Waltham, Mass., 
in the use of cement lined pipe, which, 
though now abandoned, was in use long 
enough to present some very interesting 
results, as here presented. 

Waltham had a population in 1905 of 
26,282. Water works were constructed in 
1872, the mains being cement lined pipe. 
In 1887 the further use of this pipe was 





practically abandoned, and since that time 
substitutions have been made until at the 
present time there is left only about one 
mile of cement pipe. In 1887 there were 
about twenty miles of cement lined pipe, 
ranging in size from 4 inches to 16 inches. 
The reason given for giving up the use 
of this pipe was leaks in the joints, also 
trouble in making connections and care 
necessary in opening and shutting gates 
to prevent water hammer, which is liable 
to cause breaks. 


On July 4, 1879, lightning caused the 
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destruction of 300 feet of 6-inch pipe, cast 
iron being substituted at a cost of $263. 
July 12, 18838, lightning again caused a 
smal] leak, and it was repaired at a cost 
of $20. August 3, 1889, 32 feet of 4-inch 
pipe was destroyed, and on August 12, 
1891, 1,070 feet of 6-inch pipe was de- 
stroyed by lightning. 

The Waltham report for 1895 contains 
reference to electrolysis in connection with 
the cement lined pipe, and states that sev- 
era! pieces dug up near the electric car 
tracks were badly pitted and that the pipe 
was rendered practically worthless. 

During this period there were about 
twenty miles of cement lined pipe in the 
system. 
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Classification of Material.—All material 
moved in grading shall be measured in 
excavation only, and estimated by the cu- 
bic yard under the following classes: 

Class 1. All material that can be 
plowed by a six horse or six mule team, 
each animal weighing not less than 1,400 
pounds, attached to a suitable breaking 
plow, all well handled by at least three 
men; also all material that can, without 
plowing, be handled in scrapers, including 
all detached masses of rock two cubic feet 
or less in volume. 

Class 2. All detached masses of rock 
more than two and less than twenty cubic 
feet in volume, and all indurated material 
and hardpan, if any, that cannot be plowed 








No. of Leaks Cost of Repairs 
Year. in Cement- Total No. on Cement- Cost Per Cost Per 
Lined Pipe. of Leaks. Lined Pipe. Leak. Mile. 
PE Fe en ae 13 19 $232.00 $17.84 $11.6 
BEE gisele ne Pee ke ee a 15 27 245.00 16.3 12.25 
RN ee RR RE gi eek a 6 13 45.00 7.50 2.25 
SEE | 95 Ss aos es eS cee ee Re 7 12 400.00 57.15 20.00 
BE is 66eks wanes eee wae aon 5 12 154.00 30.80 7.70 
Scie s cc eabonmiees aes 8 10 179.00 22.38 8.95 
BR. abc e ericewew een 37 41 1,092.00 29.52 54.60 
DOS 60655 os0d cn sske® 13 19.1 $353.30 $25.79 $16.76 





The large number of leaks noted in 1891 
was partly due to the beginning of con- 
struction of a sewerage ssytem in the 
city. Laborers, in digging trenches for 
sewers, caused damage to the water pipes. 
It should be noted that the cost of repairs 
given in the above table generally in- 
cludes the substitution of cast iron for 
the old cement lined pipe. 





Specifications for Reinforced Concrete 
Pressure Pipe. 


U. 8. 


Following are selections from specifica- 
tions governing the construction of rein- 
forced concrete pipe under pressure vary- 
ing from zero to 60 feet head of water, 
selected from specifications prepared for 
the Buford-Trenton project in North Da- 
kota by the United States Reclamation 
Service. 

The general conditions, not given, cover 
such subjects as form of proposal, certi- 
fied check, bonds, definitions of terms, 
methods of laying out work, materials 
and workmanship, suspensions, delays, 
unit prices, changes, extra work, inspec- 
tion, defects, etc. 

The general provisions describe the 
work to be done, list the drawings, define 
times of commencement and completion, 
manner of making payments, divisions of 
the work, and include specifications for 
other work than that selected below. 

EXCAVATION. 

Description.—The price stipulated for 
excavation shall include the cost of dam- 
ming, pumping, bailing, draining, sheet- 
ing, bracing and all other work necessary 
to maintain the excavation in good order 
during construction. 


as described under Class 1, but that re- 
quires loosening by powder and can then 
be removed in scrapers. 

Class 3. All rock not included in above 
classes that requires drilling and blasting. 

Class 4. All excavation below the plane 
of saturation. 

Overhaul.—All material taken from the 
excavation and required for embankment 
or other purposes must be placed where 
directed by the engineer. The limit of 
free haul shall be 200 feet. All haul of 
over 200 feet, where the material is need- 
ed for embankment or other purposes, will 
be paid for at the rate agreed upon in the 
contract per cubic yard per hundred feet 
of additional haul, but no allowance will 
be made for overhaul where the excavated 
material is wasted, except where such 
overhaul is ordered by the engineer. The 
length of haul shall be understood to mean 
the distance from the center of gravity 
as found in excavation to the center of 
gravity of the material deposited, leaving 
out of consideration the material that is 
excavated and deposited between the same 
two adjacent stations. 

Clearing, Grubbing and Preparation of 
Surface.—The surface of all excavation 
that is to be used for embankments and 
the ground under all canal embankments 
must be stripped of all brush and vege- 
table matter of every kind; the stumps 
and roots of shrubs shall be grubbed to a 
depth of six inches below the surface of 
the ground and burned with the other 
combustible material removed, and the 
ground under the embankments shall be 
well plowed. Where the ground is free 
from trees and shrubs, the cost of the 
preparation of the surface will be included 
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in the price bid for excavation. Where 
the ground is covered with a growth of 
trees and shrubs the work will be paid 
for at the price bid per acre for clearing 
and grubbing, and will be estimated under 
the following classes, but in no case shall 
any area be considered as belonging to 
more than one class: 

Class 1. All shrubs of the size and na- 
ture of the so-called rose bush and buck 
brush that can be readily cut by.a suit- 
able machine and the ground plowed by a 
team. 

Class 2. 
ture of the 
kinnykinic. 

Class 3. All shrubs of the size and na- 
ture of the so-called boxelder, diamond 
willow, and ash up to a diameter of six 
inches, measured not more than one foot 
above the surface of the ground. 

Material Laid Aside.—Where any ma- 
terial suitable for use in structures, such 
as sand, gravel or stone, is found in the 
‘excavation, it shall, if so ordered by the 
engineer, be laid aside in some convenient 
place designated by him. No extra allow- 
ance will be made for this work except 
for required overhaul. : 

Riprap.—Riprap will be required in the 
vicinity of pressure pipes, culverts and 
structures at the creek crossings, and also 
at such places as the engineer may direct. 
The riprap shall be laid upon a foundation 
of gravel or small stones six inches in 
depth. Upon this foundation the riprap 
shall be laid by hand, with the base of 
each stone bedded in the foundation and 
with the top conforming to the grade of 
the surface required. All spaces between 
the stones used for riprap shall be filled 
by smaller stones and gravel. The riprap 
shall be from six to twelve inches thick, 
as directed by the engineer, and no stones 
shall be of less depth than the thickness 
required. In computing the volume of 
riprap, the depth will be the required dis- 
tance between the surface of the rock and 
the bottom of the gravel foundation, and 
payment will be made at the price bid 
per cubic yard for the material in place. 


All shrubs of the size and na- 
so-called basket willow and 


CONCRETE. 
. 
Classification and Payment.—All con- 


crete will be divided into the following 
two classes: Class 1, Plain concrete; 


Class 2, Reinforced concrete. Only that 
portion of any concrete wall or structure 
will be considered as belonging to Class 2 
that actually contains steel reinforcement. 
Concrete of the class specified will be used 
in such places and shall be of such forms 
and dimensions as may be shown on the 
plans or ordered by the engineer. When 
the conditions make it desirable to rein- 
force the concrete by the use of imbedded 
steel, the details will be shown on the 
plans or furnished by the engineer. The 
price bid per cubic yard for concrete un- 
der Class 1 shall include all necessary 
forms, protective work and pumping, the 
furnishing of all material except cement, 


and haulage of all material, including the 
cement. The price bid for concrete of 
Class 2 shall include, in addition to the 
above, the hauling, cutting, bending, weld- 
ing, wiring and placing of steel for rein- 
forcing. 

Cement and Reinforcing Steel.—All ce- 
ment and all steel for reinforcement will 
be furnished by the United States. They 
will be delivered to the contractor f. o. b. 
ears at the railroad station most conven- 
ient to the work. The contractor will be 
held responsible for demurrage to the 
railroad company, and shall haul the ce- 
ment and steel from the railroad station 
to the work. He shall furnish suitable 
warehouses or sheds for storing the same 
until used, and will be held responsible for 
any loss of or damage to cement or steel 
after their delivery at the railroad sta- 
tion. If the cement is shipped in sacks, 
the contractor will be held responsible for 
the return of the full number of sacks to 
the railroad station in serviceable condi- 
tion, and for all sacks not so returned he 
will be charged at the rate paid by the 
United States. The contractor must give 
the engineer at least sixty days’ notice in 
writing as to when and where he wants 
cement delivered, and shall state the 
amount required, which must be expressed 
in carload lots, as far as practicable. 

Sand.—The sand shall be composed 
solely of hard, durable particles, and must 
not contain more than 10 per cent. of clay. 
All the sand shall be of such size as will 
pass tiirough a screen with a clear one- 
quarter-inch square mesh, and shall be so 
graded that the voids in the dry, well- 
shaken material shall not exceed 35 per 
cent. of the mass. 

Mixing.—If the concrete is mixed by 
machine, such machine and its operation 
shall at all times be subject to the ap- 
proval of the engineer, and if at any time 
it fails to perform the mixing in a satis- 
factory manner, it must be removed at 
once and another machine _ substituted 
therefor. If hand labor is used, the mix- 
ing of the concrete shall be done in the 
following manner: A tight floor, either 
of planks or sheet iron, shall be used for 
the mixing in all cases. The sand shall 
first be piled on the floor with the cement 
in the required proportions. The mass 
shall then be shoveled over as many times 
as are necessary to make a thorough mix- 
ture of sand and cement. Sufficient water 
shall be added to make a stiff mortar and 
the mass shoveled over -once or twice 
more, aS may be necessary. The stone or 
gravel, which shall be well wet, shall then 
be added, and the entire mass shoveled 
twice or more before shoveling into the 
carriers. Concrete shall be mixed in such 
small and convenient quantities as will 
allow it to be used very soon after being 
mixed; and any portion of a batch that 
has acquired initial set before being placed 
must not be used, and must be remoyed 
at once from the vicinity of the work. In 
no case will concrete be permitted. to re- 
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REINFORCED CONCRETE PIPE UNDER PRESSURE. 
Buford-Trenton Irrigation Canal, North Dakota. 


main in the work if it has begun to set 
before tamping is completed. 

Water for Mixing.—The water used for 
mixing shall be reasonably clean and free 
from organic matter. 

Gravel or Broken Stone.—Stone for con- 
erete shall be sound, clean gravel or 
broken rock approved by the engineer. 
Except where otherwise specified, it shall 
be of such sizes that it will pass a screen 
having two and one-half inch round holes 
and be retained on a screen having one- 
quarter inch square holes. The finer par- 
ticles passing through the one-quarter 
inch screen may be used as sand in form- 
ing the concrete, when complying with the 
requirements of paragraph on sand, above. 

Proportions of Materials.—The propor- 
tions of materials in concrete for each 
piece of work shall be such as may be re- 
quired by the engineer. 

Placing.—Under no circumstances shall 
concrete be laid in deep or moving water 
or on a muddy foundation. When so or- 
dered by the engineer, suitable founda- 
tions of broken stone, gravel or timber 
shall be provided by the contractor and 
will be paid for by the United States as 
extra work. All surfaces upon which con- 
crete is to be laid shall be clean and thor- 
oughly wet before the concrete is deposit- 
ed. All concrete shall be well tamped, if 
put in “dry,” with heavy tamping bars, 
until a film of water appears on the sur- 
face; and if “wet,” with suitable bars, 
shovels or other implements, so that po- 
rosity and rough surfaces may be avoided. 
Concrete shall be used “wet” whenever 
practicable, and “dry” only when the na- 
ture of the work renders such use unavoid- 
able. No concrete shall be placed during 
freezing weather unless special permission 
is granted by the engineer, in which case 
it shall be mixed, placed and protected in 
such manner as he may direct. No exten- 
sion of time will be allowed the contractor 
for delays in concrete work due to freez- 
ing weather. In finishing a day’s work 
or whenever leaving a face of concrete to 
which other concrete is to be joined, a 


suitable key, or bond, satisfactory to the 
engineer, of such dimensions as may be 
required to insure a strong, water-tight 
bond shall be left in the surface or face 
of the concrete. Whenever new work is 
joined to old, the surface or face of the 
old work shall be thoroughly cleaned of all 
dirt or loose matter of every kind, thor- 
oughly wet, and coated with neat cement 
as the new work is started. The pressure 
pipes or other structures in which water- 
tightness is essential shall be built in 
monolithic sections of such lengths that 
the work in a section may be completed 
during one working day. Whenever steel 
is imbedded in concrete special care shall 
be taken in ramming the concrete around 
the steel to secure perfect contact between 
them without disturbing the steel. 


Inspection.—All concrete shall be mixed 
and laid in the presence of an inspector 
and to the satisfaction of the engineer. 


Protection.—The contractor shall keep 
all concrete wet by sprinkling with water, 
or by covering with earth or other ma- 
terial, or both, as directed by the engineer, 
until the cement is sufficiently set. He 
shall provide such facilities for protection 
of finished work as may be required to 
secure satisfactory results. 


Finishing.—The inside surfaces of all 
conduits and approaches forming part of 
the waterway of the canal shall be given a 
smooth finish by proper manipulation of 
the concrete and by using planed lumber 
with tight joints for forms. Immediately 
upon removal of the forms, voids, if any, 
shall be filled with mortar and all exposed 
surfaces shall be given two coats of ce- 
ment grout evenly applied with a suitable 
brush. 

Forms.—Centers and other forms shall 


be smooth, true to shape, and _ strong 
enough to withstand without miovement 
the strain of ramming the_ concrete 


against them. The lagging used shall be 
of even thickness, planed on the edges and 
on the side next to the concrete, and shall 
be placed with tight joints. 
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Anchorage of Steel Bars.—In pressure 
pipes the transverse bars shall be welded 
at the joints so as to form continuous 
rings. In other cases the bars shall be 
anchored in the concrete’ by bending or 
other deformation, and at splices or joints 
bending or wiring, or both, will be re- 
quired. The cost of all work of this na- 
ture shall be included in the price bid for 
concrete of Class 2. 

Pressure Pipe.—From the pumping sta- 
tion there shall be constructed a pressure 
pipe of reinforced concrete, about 2,700 
feet long, leading to Canal “A.” The in- 
terior diameter of this pipe will be about 
four feet, and it shall be constructed as 
shown on drawing. It must be built in 
complete sections of such lengths as can 
be finished each day. The forms, methods 
of placing concrete, and tamping or shap- 
ing must be satisfactory to the engineer. 
When a section is commenced, it must be 
carried through continuously without de- 
lay in setting forms or placing concrete, 
so that there will be no tendency to form 


forced with steel as shown on drawing. 
The steel shall be placed under the re- 
quirements of paragraphs above. The 
trench for the pipe shall be excavated to 
such lines as to give sufficient room for 
the necessary forms and for spading and 
tamping the: concrete. After the outside 
forms have been removed the trench shall 
be refilled, and to the elevation of the top 
of the pipe the material shall be thor- 
oughly compacted by tamping or some 
other method approved by the engineer. 
The cost of all work of this nature shall 
be included in the price bid per cubic yard 
for “trenching and backfilling.” The pres- 
sure pipe will be paid for at the price bid 
for “trenching and backfilling’? and con- 
crete for the classes required. 





Cost of Concrete Culvert. 


To the Editor of MUNICIPAL ENGINEERING: 
Sir—The skew culvert shown in the ac- 
companying photograph 


has a_ straight 

















REINFORCED CONCRETE BRIDGE AT INDIANA, PA‘ 


seams or cleavage planes. The vertical 
joints between sections shall be roughened 
or mortised to the satisfaction of the en- 
gineer, and the longitudinal reinforcing 
rods must be left projecting from each 
section. After the forms are filled with 
concrete, they must be kept saturated with 
water, and immediately after the removal 
of the forms all voids in the concrete must 
be carefully filled with mortar and the 
inside of the pipe must be given two coats 
of cement grout applied with a _ brush. 
The outside surface of the pipe must then 
be protected from the sun by covering 
with earth or other suitable material, and 
the covering must be kept saturated with 
water until the backfilling over the pipe 
is in place. The concrete shall be mixed 
and placed as provided in paragraphs 
above. The pressure pipe shall be rein- 


span of 12 feet, the face on the skew is 17 
feet long, and the abutments are 32 feet 
long. There is a 6-inch concrete paving 
in the bed of the stream. The abutments 
extend to good foundations and are 3 feet 
thick to top of the paving and then taper 
to 2 feet at the base of the slab which is 
the concrete floor, 12 inches thick and rein- 
forced with 19 60-lb. rails, each 13 feet 6 
inches long, and of the full outside dimen- 
sions above given. Parapets are 12 inches 
high and 5 inches thick, on which are set 
the pipe railings. 

The concrete was mixed by a Smith 
mixer and all put in place in one day of 
10 hours. Wages on the work, laborers, 
$1.50 per day; foreman, $3.00; machine 
man on mixer, $3.00. 

The following table 
detail : . 


gives the cost in 
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Cost 
ee $38.50 
SNE wn ais 5a Gosek se sie 81.60 
LAA SS pce ears rene ee 47.80 
Ee oe eee ree 95.60 
cl oibch bis igre ees we esl 25.00 
ty ee 15.50 
DN 66 Fs wh ontetscaced 57.50 
Se ee 76.80 
I ck nte a toighe drive Seno 8.00 
PI, k6. G4 dav wonders 8.15 

$454.45 


Per yd. 
$0.5661 
1.200 At $1.20 per barrel. 
-703 At $1.25 per ton. 
1.406 At $1.25 per ton. 
3676 
228 
846 Mixing and depositing. 
1.129 Railroad rails at $30 a ton. 
118 
.120 
$6.683 Total yardage, 68 cu. yds. 





The culvert was designed by Thos. 
Pealer, borough engineer, and built by M. 
Bennett & Sons, contractors, Indiana, Pa. 

The pipe railing was put on by the 


borough and was not in the contract for 
the culvert. THOS. PEALER, 
Borough Engineer, Indiana, Pa. 








MUNICIPAL MATTERS IN 
COURT 








Higher Courts—Damages by Power Plant—lowa City Debt Limits— 
Utica Water Rates 





Decisions of the Higher Courts of Interest 
to Municipalities. 
PREPARED BY JOSEPH W. KENNEY, ATTOR- 
NEY-AT-LAW, INDIANAPOLIS, IND. 

Contract With Architect—City Can Not 
Reduce Compensation.—When a_ city 
agrees to pay a firm of architects a cer- 
tain percentage on the cost of construction 
of a fire and ice boat, in consideration of 
their services in preparing the plans and 
specifications for the boat, the city can 
not reduce the compensation agreed upon 
after the architects have done their work 
by eliminating the fire features of the boat 
and thereby reducing its cost of construc- 
tion.— Melville v. City of Philadelphia 
(Pa.), 38, Pa. Super, Ct. 326. 

Condition in Contract Requiring Guar- 
antee of Uninterrupted Supply of Brick is 
Proper.—A condition of an advertisement 
for bids for street paving, requiring the 
bidder to furnish a certificate from the 
manufacturer of the brick to be used guar- 
anteeing an uninterrupted: supply within 
the time fixed for completing the con- 
tract, was not unreasonable, but proper.— 
O’Neill & Viscount v. City of Elizabeth 
(CN. J.), JS A. STZ. 

Contractor’s Guarantee of Pavement 
Contemplates Use of Street by Street Rail- 
way.—Where at the time a contract for 
paving a street was made which contained 
a guarantee by the contractor to maintain 
the pavement in good condition for ten 
years, making all necessary repairs with- 
out further charge, a street railroad was 


being operated on the street, the contract 
must be presumed to have been made in 
the light of such fact, and the contractor 
cannot avoid obligation on its guarantee 
on the ground that the pavement was 
broken because of the insufficiency of the 
foundation of the street railway tracks, 
nor because during the ten years the city 
renewed the grant to the street railway 
company, nor because heavier cars were 
used by such company, all of which must 
be presumed to have been within the con- 
templation of the parties.—City of Akron 
v. Barber Asphalt Pav. Co. (U. S .cC. C. 
A., Ohio), 171 F. 29; Barber Asphalt Pav. 
Co. v. City of Akron, Id. 

Legality of Contract Not Affected by 
Illegal Assessment to Meet Payment 
Therein Provided.—In an action by a city 
on a guarantee, in a contract for paving, 
that the contractor would keep the pave- 
ment in repair for ten years, where the 
contractor received payment for the work 
in full, it has no interest in the source 
from which the money was obtained which 
entitles it to set up as a defense that the 
contract was illegal because the city made 
a special assessment on abutting property 
for the entire contract price of the work, 
although it had no power to levy such as- 
sessment for repairs, it having undoubted 
power to contract for the repairs and to 
pay for the same from its general 
fund.—Id. 

Overflow of Water Arising from 
Changes in Character of Surface of Streets 
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—City Not Liable.—A city is not liable to 
a property owner for the increased uow 
of ‘surface water over or onto his prop- 
erty, arising merely from the changes 
in the character of the surface produced 
by the opening of _ streets, building of 
houses, etc., in the ordinary and regular 
course of the expansion of the city.—Bar- 
rett v. Minersville Borough (Pa.), 38 Pa. 
Super, Ct. 76. 

Departure from Contract Fixing Grade 
of Sewer—lInsufficient Cause for Enjoin- 
ing Assessment.—Where by the inadver- 
tence of the engineer employed to fix the 
grade of a sewer, the contract has been 
departed from as to its depth, without af- 
fecting its cost or efficiency, and the error 
is not discovered until after the comple- 
tion of the work, an assessment will not 
for that reason be enjoined, no substantial 
injury to the lot owners being apparent.— 
Close v. Parker, 30 Ohio Cir. Ct., R. 384. 

Adoption of Road as Street—Discretion 
of City Authorities.—When a city acquires 
the property of a plank road or turnpike 
company, the duty which it assumes is to 
keep the highway in repair, and the char- 
acter of the highway is not changed. The 
city may adopt such road as a paved 
street, no matter how or with what ma- 
terial it was paved. No such adoption 
as a paved street can be inferred from 
laying water pipes in the street, or light- 
ing it or collecting garbage and ashes 
from houses on it, or requiring persons to 
take out a permit for making openings in 
it, or permitting the operation of an elec- 
tric railway on it, or the paving of the 
eenter of the street with vitrified brick by 
the railway company.—City of Philadel- 
phia v. Hafer, 38 Pa. Super. Ct. 382. 

Use of Unbarricaded Street Not Con- 
tributory Negligence.—So long as streets 
remain unbarricaded and open to public 
use, there is an implied invitation for the 
use, and a person using them is not negli- 
gent unless he has knowledge of the dan- 
gers incident to the proper use thereof, 
and the mere knowledge of the general un- 
safe condition of such a street on the part 
of one using it with a right to do so would 
not render him  negligent.—Scurlock v. 
City of Boone, 121 N. W. 369. 

Buildings Upon Lands Leased from City 
Not Assessable for Taxation as Real Es- 
tate.—The buildings, equipments, etc., of 
a filter plant erected on land belonging to 
and leased from the city of Lancaster are 
not taxable for local purposes separate 
and apart from the land, as it is not real 
estate.—East Lampeter Township v. Maig- 
nen Filter Plant, Owner, etc., 26 L. L. R. 
396. 

Defect in Sidewalk—City’s Liability for 
Resulting Injury.—A city is not liable for 
an injury from a defect in a sidewalk or 
street unless the defect was created by the 
city or with its knowledge, actual or con- 
structive, and it was negligent in not re- 
pairing it within a reasonable time after 
it knew or should have known thereof.— 











City of Portsmouth v. Houseman (Su- 
preme Ct. Va.) 

Injury to Property Resulting from 
Change of Grade—Abutting and Non- 


abutting Owners—Damages.—Where a 
non-abutting owner claims damages by 
reason of a street improvement, the bur- 
den always rests upon him to show imme- 
diate and substantial injury occasioned 
thereby. As to non-abutting owners, there 
can be no claim for property actually 
taken, and the damages, if any, must be 
such as result from some consequential 
injury, which must be proximate, imme- 
diate and _ substantial.—Ogontz Avenue 
Case, 225 Pa. Supreme Ct. 129. 

Municipal Regulation of Billboards on 
Private Property.—So long as billboards 
erected upon private property are secure 
against falling upon the passerby, so long 
as they entail no risk of fire within proper 
fire limits, so long as they do not smell 
bad, or spread disease, and so long as 
they do not offend the moral instincts of 
mayor and police, they enjoy absolute 
constitutional immunity. An _ ordinance 
based upon the grounds herein suggested 
is within the legitimate bounds of police 
regulation.—Galland v. City of Wilkes- 
Barre, Pa. Supreme Ct. 

Stones Along Highway § Frightening 
Horse—Not Negligence if Properly Lo- 
cated.—It is held that a city cannot be 
held liable for injuries due to the fright- 
ening of a horse by stones, which, for the 
purpose of repairing a highway, it had 
piled along the curb out of the traveled 
path, if it has used due care in their loca- 
tion, notwithstanding they are permitted 
to remain longer than is absolutely neces- 
sary before the injury occurs.—Elam v. 
Mt. Sterling (Ky.), 20 L. R. A. (N. S.) 
§12. 

Dangerous Condition in Street—Reason- 
able Time to Remedy.—Whether such rea- 
sonable time has elapsed between the ori- 
gin of a dangerous condition in a street 
and an injury to a traveler as to have en- 
abled the city to have remedied such con- 
ditions, is for the jury. Defendants’ fail- 
ure to inspect the street for a week held 
not negligence as a matter of law.—Revis 
v. City of Raleigh (N. C.), 1909. 

First Pavement Defined.—A “first 
pavement” in the legal sense, which ex- 
empts the abutting property owner from 
liability for any subsequent improvement, 
is one that is put down originally, ‘or 
adopted or acquiesced in’ subsequently, by 
the municipal authority, for the purpose 
of changing an ordinary road into a street, 
and may be of macadam or anything else; 
but, if the purpose be wanting, a’mere 
surfacing of the road will not be a pav- 
ing.—City of Philadelphia v. Hafer, 38 
Pa. Super. Ct. 382. 

Roadbed of Railroad Not Subject to As- 
sessment as Real Estate.—The roadbed 
of a public railroad is not “real estate” 
within the meaning of Act June 4, 1901 
(P. L. 364), providing that “all real es- 
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tate * * * shall be subject to all tax 
claims and municipal claims herein pro- 
vided for,’ and is not subject to assess- 
ment for laying a water pipe in a street 
on which the right of way abuts.—City of 
Philadelphia v. Philadelphia & R. R. Co., 
38 Pa. Super Ct. 529, 531. 

Departure from Specifications in Im- 
provement Releases Abutting Owner from 
Obligation to Pay.—A lot owner is not 
bound to pay for a sidewalk built by the 
municipality, where the materials used 
were different from those specified in the 
resolution providing for the walk and the 
notice to abutting owners, and collection 
of the assessment for the improvement 
will be enjoined.—Meek v. Village of Col- 
linwood, 30 Ohio Cir. Ct. R. 63. 

Street Improvement Not in Accordance 
with Contract—When Property Owners 
Must Raise Objection—The owner of 
property abutting on a street improved 
by the city cannot avoid an assessment 
against the property by showing that the 
improvement was not done in accordance 
with the contract, as that defense must 
be raised at the confirmation of the as- 
sessment, made at a hearing of which he 
had notice, as provided by law.—City of 
Woodlawn v. Durham (Ala.), 50 So. 356. 

Assessments Must Be Grossly Excessive 
to Be Reduced by Court.—Assessments 
must be grossly excessive to warrant re- 
duction by a court of equity.—King v. 
City of Dayton, 30 Ohio Cir. Ct. R. 480, 

Sewer Assessment—District Deemed to 
Be Benefited.—If a main sewer is ade- 
quate and so located that it can be util- 
ized in the future by the construction of 
convenient laterals, the lands in the whole 
district will be deemed specially benefited. 
It is not necessary that property be im- 
proved so as to make sewer connections 
immediately available.—Idem. 

Ordinance Prohibiting Operation of 
Stone Quarry Invalid.—A city ordinance, 
prohibiting the maintaining or operating 
of a stone quarry within the city limits, 
is invalid as an attempt to prohibit rather 
than regulate a legitimate business.—Pa- 
cific States Supply Co. v. City and County 
of San Francisco (U. S. C. C., Cal.), 171 
FE, 727. 

Unguarded Excavation Under Permit to 
Contractor—Owner of Property Liable for 
Injuries to Pedestrian.—Where a _ pedes- 
trian on a public sidewalk falls into an 
excavation made for the purpose of mak- 
ing sewer connections with houses in 
course of construction, the owners of the 
houses are liable ‘for the resulting dam- 
ages, if the excavation was unguarded, 
and the permit issued to the contractor, 
and of which the owner had notice, re- 
quired guards.—District of Columbia v. 
Blackman (D. C.), 32 App. D. C. 32. 

Notice to City of Personal Injury Is 
Mandatory.—The statute (Rev. St., c. 70, 
secs. 7, 8, Ill.) requiring notice to a city 
of personal injury is mandatory, and the 
giving of the notice required is a condi- 


tion precedent to the right to sue.—Smith 
v. City of Chicago Heights, 141 Ill. App. 
588. 





Damages to Residence Property by Proxim- 
ity of Electric Power Plant. 


The supreme court of Texas reversed 
the judgment of the lower court, Decem- 
ber 15, in the case of the Sherman Gas 
and Electric Company vs. Maggie P. Bel- 
den et al. The lower court had given a 
judgment against the Sherman Gas and 
Electric Company, which the court of civil 
appeals had affirmed, the ground being 
that the defendant in the lower court had 
erected its plant on a lot adjoining the 
Belden home, the damage being sought 
by reason of inconveniences, noise and 
discomfort caused by the operation of the 
plant. The contention was made also that 
the value of the property for home pur- 
poses had been reduced as much as $1,- 
250. 

An opinion, declaring that any person 
is entitled to certain rights, and that many 
businesses may be carried on next door to 
a residence which may not be altogether 
pleasant to the inhabitants of the house, 
but for which the owner cannot neces- 
sarily recover damages, was rendered by 
Associate Judge Brown. He called atten- 
tion to the fact that the trial court 
charged the jury that if the property had 
been damaged and the value diminished 
for the purpose for which plaintiffs were 
using it, by reason of the operation of the 
defendant’s plant in the manner in which 
it was maintained, that they should find 
for the plaintiff. 

He held that the company was respon- 
sible only for the injury caused by the 
operation of its plant, and that the judge 
should have defined in his charge a “nui- 
sance,” and submitted that issue with in- 
structions that if it should find a nuisance 
to exist, they should find for the plaintiff 
compensation for the discomfort and in- 
convenience suffered. He held that the 
trial court eliminated this issue and gave 
the jury an incorrect standard for its 
guidance. Judge Brown also held that 
the trial court erred in instructing the 
jury to ascertain the value of the prop- 
erty for the purpose to which the plaintiff 
had dedicated it, just before the plant was 
built, and such value just after the con- 
struction and operation of the plant. The 
opinion recites that if the property would 
sell for as much for any purpose after the 
construction of the plant as before, there 
could be no recovery for its reduction in 
value as a home. 





Iowa City Debt Limits 5 Per Cent. of Real 
Value. 

A decision rendered by Judge Smith Mc- 
Pherson, October 23, in the Council Bluffs, 
Ia., water works case, holds that the 5 per 
cent. limitation of indebtedness placed on 
Iowa cities applies to the real property 
valuation, and not the assessed valuation. 
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The assessed valuation is only one-fourth 
of the actual value, so 5 per cent. of the 
assessed valuation would mean but 1.25 
per cent. of the real. Judge McPherson 
says: 


All provisions of a _ constitution are 
mandatory. There is no such thing as a 
directory provision in a constitution. All 
paragraphs, all sections, and all words 
must be given full force and meaning. 
With these things in mind, the provision 
must be analyzed. When that is done we 
shall see that the debts heretofore cre- 
ated, added to the now proposed debt, 
shall not exceed 5 per cent. of the prop- 
erty, because the constitution provides 
that a city shall not in any manner or 
for any purpose go in debt beyond that 
limit. 

But 5 per cent. of what? And how is 
the 5 per cent. ascertained? The first 
question of 5 per cent. of what is an- 
swered by the wording of the constitu- 
tion, which recites: ‘Five per centum on 
the value of the taxable property within 
such corporation (city).” The words 
. “value of the taxable property of the tax- 
payers” are what are used. It is known 
that exemptions from taxation are made, 
such as court houses, poor farms, church 
property, hospitals, homesteads of  sol- 
diers, etc. Such property is not to be 
considered, because taxable property only 
is to be taken into account. Of such tax- 
able property 5 per centum is to be ascer- 
tained. But what amount? The constitu- 
tion says, “5 per centum on the value of 
the taxable property.” So that it seems 
clear to me that we must take 5 per cent- 
um on the value of all the property to be 
taxed within the city. 

But how ascertained is the more diffi- 
cult? That is, how are we to arrive at 
the value of the taxable property? Values 
of property for this purpose cannot be 
ascertained by the courts hearing evi- 
dence. One witness will say that a house 
and lot are worth $5,000, and one witness 
a larger and another witness a smaller 
sum. We find that the constitution re- 
quires that such valuation shall “be as- 
certained by the last state and county 
tax lists.” The tax list in the first in- 
stance is made by the township or city 
assessor. His valuation, as noted by him 
and. returned to the county auditor, is 
binding, final and conclusive, subject only 
to what may be called appellate proceed- 
ings by the board of review (the city 
council), subject further to the county 
board equalizing as between precincts, 
and the state board as between counties. 
But the assessor’s notations, in the end, 
modified or not modified, go into the hands 
of the auditor. He takes the figures thus 
returned and multiplies them by the tax 
levies, and his figures are certified to the 
treasurer for collection. Practically ever 
since we have been a state the law has 
required assessments to be made at the 
actual value of the property. But selfish- 
ness and greed to avoid taxation by indi- 
viduals, and by assessors and boards of 
review to assist neighbors and political 
friends, has resulted in a valuation of 
from 30 to 40 per cent. of the true value. 
The result has been the same as if a true 
valuation had been ascertained, because 
the levy as a multiplier has been increased 
as the valuation was reduced. But this 
evil, real or supposed, was sought to be 
remedied by the legislature by enacting a 
statute presently to be noticed. 

The valuation of the property of the 
taxpayers on'which the 5 per centum is to 
be computed is to be “ascertained by the 
last state and county tax list.”” What is 


- interposed by 


the tax list as defined by the constitution? 
Section 1305 of the code is as follows: 

“Valuation. All property subject to 
taxation shall be valued at its actual 
value, which shall be entered opposite 
each item, and shall be assessed at 25 per 
cent. of such actual value. Such assessed 
value shall be entered in a separate col- 
umn opposite each item, and is to be taken 
and considered as the taxable value at 
which it shall be listed and upon which 
the levy shall be made. Actual value of 
property as used in this chapter shall 
mean its value in the market in the ordi- 
nary course of trade.” 

Herein is the pivotal question in the 
case. And the statement thereof, first of 
all, presents the inquiry whether this stat- 
ute has been construed by the supreme 
court of the state, and whether such con- 
struction has been held to be valid or void, 
under the provision of the Iowa constitu- 
tion limiting the indebtedness of a city to 
5 per centum. 

The construction given state statutes 
and state constitutions by the highest 
court of a state will ordinarily be followed 
by United States courts. Particularly is 
this so when the facts and transactions 
of the case have arisen since the decision 
of the state supreme court was made. 

Therefore, waiving my own views, and 
properly putting all arguments to one 
side, it is only necessary to call attention 
to what the state supreme court has de- 
cided, if such construction has been given 
with an affirmative holding upholding sim- 
ilar municipal action. With this in mind, 
and observing this rule, in my opinion the 
question is put at rest by the case of Hal- 
sey vs. City of Belle Plaine, 128 Iowa 
467, decided in the year 1905, three years 
prior to any action taken in the matter 
under consideration by the city of Council 
Bluffs. 





Y., in Litigation. 


A. decision has been rendered in the 
United States circuit court at Utica, N. Y., 
by Judge Ray, overruling the demurrer 
the Consolidated Water 
Company of Utica, in the case of Edwin 
H. Risley and others vs. the city of Utica, 
the Consolidated Water Company and oth- 
ers. When the suit was first instituted 
the water company objected on the ground 
that the plaintiff was not interested to an 
amount large enough to give him standing 
in court. The court granted Mr. Risley 
leave to amend his complaint by adding 
the names of some other taxpayers, and 
in other particulars. The water company 
interposed a demurrer to the amended 
complaint, alleging that the complaint was 
multifarious and irregular generally. It 
also asked to have the complaint dis- 
missed and to have set aside a stay order 
which restrained the controller from pay- 
ing over to the company the amount of 
its bills for the last two years, amounting 
to about $85,000. 

In his decision in which he overruled 
the demurrer and denied the motion to 
dissolve the injuncntion, Judge Ray says, 
in part: 


Water Rates in Utica, N. 


It would seem plain that much is de- 
manded by way of relief that could not 
be granted, conceding all the allegations 
of the bill to be true, but a demurrer 
does not lie to the demand for relief. Nor 
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is it intended to indicate that all the mat- 
ters charged, if true, are the subject of 
relief. What is decided is that on the 
whole bill a case is made of equitable 
cognizance and of which this court has 
jurisdiction, and that the bill is not open 
to the charge of multifariousness. Sev- 
eral questions have been raised and dis- 
cussed which the court is not called upon 
to determine in advance of the final hear- 
ing. It will hardly be contended, I think, 
that the city of Utica, by its common 
council, had the right to go outside the 
city of Utica and make improvements and 
expend money or contract with some cor- 
poration so to do, for the benefit of out- 
side localities as well as Utica. * * * 
There should be a speedy determination of 
this case on the merits, and if not at issue 
and tried at the December term, the mo- 
tion to vacate or modify the injunction 
may be renewed. 


The effect of the decision is to try the 
case on its merits, and this will mean a 
determination of the points raised against 
the water works contract for the last 
twenty-five years. The complaint alleges 
that the levy of taxes which contained 
items for water tax under the contract 


‘does not exceed $1,600,000. 


deprived property owners of their property 
without due process of law, in that there 
was no authority under the law for levy- 
ing the tax. The water company, it is 
alleged, is a monopoly to control the 
price of water, and the rates to private 
consumers are about three times the prices 
charged in other cities. 

The bill of complaint asks that the court 
fix the actual value of the water com- 
pany’s plant in Utica and apportion the 
amount to be paid between the private 
consumers of water and the city, and that 
the company’s income from all sources 
be limited to 5 per cent. on the actual 
value of the water company’s plant. The 
actual value of the plant, the bill alleges, 
It is set forth 
that the water company received, in the 
year preceding October 31, 1908, some- 
thing over $267,000 from all sources, and 
that the actual value of the water fur- 
nished for fire protection purposes, if sold 
to a single person, would be approximate- 
ly $1,000, at the rate charged for water 
for private purposes. 
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Prevention of Stream Pollution—New Jersey Water Conservation—Bitumin- 
ous Macadam for New Jersey 





Practical Metheds of Prohibiting Stream 
Pollution in Use in Germany. 


The manner in which German rivers are 
officially guarded from being polluted by 
pulp factories is described by Vice Consul 
W. Washington Brunswick, of Chemnitz, 
as follows: 


The pulp manufacturers are required to 
use every precaution possible, so that not 
even a particle of the waste can reach the 
stream. The water which is to be emptied 
into the river must leave the factory in 
an absolutely clean condition, free from 
any remnants from the manufacturing 
process. This is accomplished by sending 
it through one or more settling ponds, 
and, if necessary, the waste must be 
passed through filters. The streams are 
regularly patroled by inspectors, and any 
justified claims against the quality of the 
waters, due to pollution from the factories, 
is at once investigated and must be dealt 
with immediately, regardless of the cost. 
There are no regulations setting forth 
the exact method which a manufacturer 
must employ to prevent the pollution of 
the streams; each manufacturer can use 
his own ideas upon the subject as long as 
his method fulfills the requirements. Set- 
tling ponds are invariably used, and the 
results are always satisfactory. An em- 
ploye of the inspection bureau of factories, 
who makes tours from time to time to in- 
spect the disposition of the waste material 
of the factories, is under the immediate 


jurisdiction of the county authorities, and 
has charge of the licenses to the factories 
and of the inspection. The law is enforced 
to the letter, and any violation, whether 
unintentional or not, compels the. manu- 
facturer to pay all costs in connection 
with removing the pollution from _ the 
streams. A manufacturer whose works 
are located on one of the small streams 
in Saxony polluted the water, and the in- 
spectors compelled the owner to bear all 
the expenses for cleaning the stream and 
freeing it of impurities due to his negli- 
gence. The cost of freeing the stream 
from pollution used up the earnings of the 
factory for several years. 





State Water Supply Commission Is Conserv- 
ing New Jersey Waters. 


The State Water Supply Commission of 
New Jersey refused, November 30, the 
application of the city of Paterson for 
permission to construct a reservoir near 
Midvale for the purpose of supplying the 
city with water from the Wanaque water- 
shed, 

The commission announced its intention 
of adhering to the policy of conserving all 
the water supply territory possible in an- 
ticipation of future needs, granting rights 
only where the demand is to supply an 
urgent and already existing need. 
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Bituminous Macadam Reads for New Jersey. 


In the opinion of Col. Frederick Gilky- 
son, state road commissioner of New Jer- 
sey, macadam is unequal to the wear and 
tear of automobile traffic, and the state 
must change its methods of construction 
if its roads are to be kept up to date. 
State Commissioner Gilkyson has reached 
this decision after much inquiry and many 
experiments, which have demonstrated 
that pavements superior to the. ordinary 
asphalt may be laid in cities and suburban 
districts at from $1.15 to $1.50 per square 


yard, where they now cost $1.90 to $2.50 
per square yard. The pavement referred 
to is bituminous macadam. The state 
now has eighty-five miles of bituminous 
pavements, and specifications have been 
prepared for thirteen miles more. Colonel 
Gilkyson is acting in connection with the 
federal authorities at Washington to bring 
about the formation of a paving commis- 
sion to supervise this method of road 
building, thus avoiding conflicts with any 
of the patented compounds. In this way 
open bidding will be possible and the cost 
will be lessened. 
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Municipal Reports—Washington Water—Philippine Journal 





Municipal Reports. 


Forty-fourth Annual Report of the Board 
of Water Commissioners of Reading, Pa. 
1907-8. Emil A. Nuebling, Superintend- 
ent and Engineer. 

Progress was made on the construction 
of the filter plant on the portion of the 
supply drawn from Maiden Creek. Mean- 
time a typhoid fever epidemic occurred, 
which was traced -to this supply, and the 
water was treated for some time with cop- 
per sulphate at the rate of 1 part to 1,- 
200,000 parts of water, which was reduced 
to one-third the quantity in January. A 
chemical and _ bacteriological laboratory 
was fitted up during the same month and 
some experiments on the value of hypo- 
chlorite of lime as a germicide were made. 
The first tests showed but little more re- 
sult was obtained for any increase in 
quantities of the hypochlorite above one- 
sixteenth of a grain per gallon, and that 
the use of one-quarter grain per gallon on 
Maiden Creek water would produce the 
same percentage of removal of harmful 
bacteria as a good filter, viz., 85 to 90 
per cent., and that application of materi- 
ally larger quantities can be detected by 
the odor in the water. 

The cost of cleaning the filters in use 
was reduced materially by improving the 
methods of cleaning and handling the 
sand. 

The standard form of summary of sta- 
tistics is used and the detailed tables of 
statistics, and of cost of operations, are 
more than usually satisfactory. 
Nineteenth Semi-Annual Report of the 

Sewerage and Water Board of New Or- 

leans, La. June 30, 1909. Geo. G. Earl, 

General Superintendent. 

The board worked under great disad- 
vantages during the half year covered by 
this report, for an attempt to sell $4,000,- 
000 in bonds failed, and the board was 


required to keep its expenditures within 

$1,000,000, which was raised, and the spe- 

cial taxes, ete., amounting to about $380,- 

000 additional. The expenditures for the 

half year were actually $1,301,938.62. 

Thus far the construction of the sewerage 

system has cost $4,485,412.63; the water 

works, $6,895,755.64, and the drainage sys- 
tem, $4,668,390.70. The expenses of car- 
rying the work on have been $441,755.31 
for the sewerage system, $268,825.47 for 
water works, $229,352.26 for drainage and 
$394,357.96 general purposes, and the in- 
terest paid on bonds has amounted to $1,- 

471,410.69, so that the total cost to the 

city thus far has been $20,631,782.42. 

Bonds to the amount of $13,000,000 have 

been issued, for which net premiums of 

$494,280 were received, although the last 
million was sold at a discount of $60,000. 

About nine miles of sewers were laid 
during the six months and one and three- 
quarter miles of water pipe. The new 
filter plant was put in operation February 
9, 1909. About thirty-one miles of sub- 
surface drainage lines were laid during 
the period of the report. : 

Annual Report of the City Engineer of 
Salt Lake City, Utah. 1908. Louis C. 
Kelsey, City Engineer during the year. 
Geo. O, Chaney, Prin. Asst. Engr., now 
City Engineer. 

This report is one of the most exten- 
sive and most thoroughly detailed which 
is issued. Information taken from it will 
be published from time to time. -Attention 
may be called here to some of the spe- 
cial features shown by the report. 

One of these is the system of classifica- 
tion of records and accounts, whereby all 
the documents and references to each class 
of work receive the same number. Items 


under the contingent fund are numbered 
from 1 to 20, such as 2 
department, 


for resurvey, 7 


for health 13 for board of 
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public works, 


18 for law department; 
water supply items are numbered from 
21 to 30, water works 31 to 35, streets 
and sidewalks 36 to 45, sewers and drains 
46 to 50. Each number has its subdivi- 
sions. Thus 2A refers to preliminary 
surveys, 2B to locating and setting monu- 
ments, ete.; the law department runs over 
the alphabet, so that case 18A3 is Foos- 
berg versus the city, 18B3 is Wm. L. Bells 
versus the city, 18D3 is N. Jordan Irriga- 
tion Co. et al. versus S. Jordan Canal 
Co, et al., etc.; also such headings as pav- 
ing, sewer, water main extensions, run by 
numbers instead of letters, water main ex- 
tension No. 227, for example, being known 
as 35—227. All accounts, records, note 
books, maps, plats, ete., bear the same 
numbers, so that all can be easily gath- 
ered together when necessary. 

Accompanying the classification is a 
new system of fire-proof filing cases in a 
fire-proof vault of large size, which classi- 
fies the records as correspondence; loose 
leaf notes from field and office, all notes 
being kept thus, as described in a special 
article in MUNICIPAL ENGINEERING, vol. 
xxx, p. 409; field books; drawings; pho- 
tographic negatives. The records for cur- 
rent matters are kept in a current file, 
and as the file fills up and the matters 
pass out of immediate view, the records 
are moved. to the permanent files, bound 
in pasteboard pamphlet binders and la- 
beled. Vertical files and drawers are used 
according to the convenience of filing. 
The magnitude of the file is shown by 
the statement that there were on file at 
the beginning of this year 1,000 folders, 
1,629 field books, 4,183 drawings, of which 
3,125 are tracings and 1,873 photographic 
negatives. The characteristics of the sys- 
tem, which the writer had the opportunity 
to examine last summer, are simplicity, 
immediate reference and expansibility. 

The city is involved in a number of 
suits over its various systems of water 
supply for domestic purposes, irrigation, 
and exchange, and a large part of the re- 
port is filled with detailed results of ob- 
servations of rainfall, flow of water, 
pumpage, etc., so that the city will know 
at all times exactly what its water sup- 
ply is and whence it comes. 


Contract work in 1908 amounted to 
$871,704.95, as compared with  $1,- 
207,160.48 in 1907, the heaviest year 


the city has ever had. The proportion of 
the engineering expense belonging to this 
work amounted to 3.24 per cent. of the 
contract price in 1908, as compared with 
2.65 per cent. in 1907, 3.45 per cent. in 
1906 and 8.85 per cent. in 1905. 





A Philippine Scientific Journal. 

The Philippine Journal of Science, pub- 
lished at Manila, P. I., is devoted to the 
scientific and commercial interests of the 
tropics. It is published in three sections, 


general science ($2 a year), medical sci- 
ence ($3) and botany ($2), or the entire 
journal ($5), and seems to be issued quar- 
terly. 





Proposed Improvements of Water Supply of 
Washington, D. C. 


The installation of a system of meters 
for all public and private services, and 
the construction of a modern coagulating 
plant in conjunction with the Georgetown 
reservoir, is advocated by Major J. J. 
Morrow, engineer officer in direct charge 
of the water service of the District of 
Columbia. 

As a result of his preliminary investi- 
gations and surveys for increasing the 
water supply of the District, Major Mor- 
row reached the following conclusions: 


First—The efforts of the water depart- 
ment of the District of Columbia of the 
last three years, looking to a suppression 
of waste, have produced such remarkable 
results as to imperatively demand their 
continuance and extension by rapidly cov- 
ering all services, both private and pub- 
lic, in the District of Columbia, by meters. 


Second—As an alternative to providing 
for the construction of an additional stor- 
age reservoir, which will become more 
necessary as the demand for water in- 
creases, and to provide for the more effi- 
cient working of the present filtration 
plant during periods of excessive turbid- 
ity in Potomac water, the construction of 
a coagulating plant and remodeling of 
Georgetown reservoir for use in connec- 
tion therewith is imperatively demanded 
as a necessary adjunct to the present sys- 
tem and should be at once begun. 


Third—Contingent upon the adoption of 
these measures there can be no doubt that 
the consumption and waste of water in 
the District of Columbia in the next few 
years will be far enough below the safe 
working capacity of the existing aqueduct 
to make it safe to postpone new construc- 
tion until fuller 4nd more definite results 
are at hand to predict accurately the date 
at which such construction must be com- 
pleted. 

Fourth—There appears to be no justifi- 
cation for an increase in the supply 
through fear of failure in any of the 
structures of the existing system. 


Fifth—When the necessity arises for an 
increase in the supply there appear to be 
three projects, any of which would give 
a satisfactory supply at least as great 
as the present, and at reasonable cost. 
From Great Falls an aqueduct, with all 
necessary appurtenant structures, could be 
constructed with such slight variations 
from plans which have been worked out 
in considerable detail as might be deemed 
necessary by advances in the art of pro- 
viding public water supplies, at a cost of 
$3,900,000, and the work could be done in 
from four to five years’ time, of which at 
least a year would be consumed in the 
necessary work of acquisition of title to 
lands necessary. On another route from 
Great Falls, withdrawn from the line of 
the existing aqueduct as far as topogra- 
phy will permit, an aqueduct with all ap- 
purtenant structures could be constructed 
at a cost of $4,350,000, and in about the 
same length of time. 

From the Patuxent valley an aqueduct 
with all necessary appurtenant structures 
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could be constructed in from four to six 
years’ time. Sufficient data as to cost of 
this development are not, however, at 
hand, and a known additional obstacle ap- 
pears to its-adoption, as the power to en- 
ter the state of Maryland for this purpose 
must first be obtained from that state. 
The project, however, offers known advan- 
tages which would justify its adoption 
as against the Great Falls project, even 
at an increased cost of nearly $1,000,000. 
These advantages justify a careful study 
at an early date, for which the sum of 
$3,000 should be appropriated. 
Sixth—Contingent upon the construction 


of the coagulating plant recommended, no 
additional storage capacity need be pro- 
vided, even when the additional conduit is 
constructed, nor will any addition be re- 
quired to the present filtration plant be- 
yond slight modifications in the arrange- 
ment of ducts, even with a demand for 
twice the present maximum consumption. 

Seventh—For reasons outlined in the 
report of Mr. Hazen, the officials of the 
District of Columbia should make arrange- 
ment to cover the present filtered water 
reservoirs at Reno and Brightwood at as 
early a date as will be permitted by funds 
at their disposal. 
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Indiana Engineering Society—Technical Meetings—Technical Schools— 
Civil Service—Personal Notes 





Cenvention of Indiana Engineering Society. 


The program for the Indiana Engineer- 
ing Society meeting, January 13 to 15, 
1910, to be held at the Denison Hotel, In- 
dianapolis, includes the president’s ad- 
dress, by E. E. Watts, of Princeton; pa- 
pers upon subjects pertinent to stream 
pollution, by Chas. C. Brown, Prof. R. L. 
Sackett and H. C. Jordan; illustrated pa- 
per by Prof. Malverd A. Howe, of Terre 
Haute, entitled “Arches: a Historic 
Sketch ;” “Some Types of Reinforced 
Construction,” by E. E. Watts; ‘‘Prepara- 
tion of Plans for Steel Highway Bridges,’’ 
by B. B. Johnson; “The Ohio River San- 
itary Commission,” by Hon. W. J. Wood; 
“The Work of the Indiana Railroad Com- 
mission,” by Hon. W. J. Wood; “Deep 
Well System of South Bend, Ind.,” by A. 
J. Hammond, city engineer; “A Sewer 
Franchise,” by J. W. Fulwider; “A Pro- 
posed Telephone Franchise,’ by Charles 
Carroll Brown. 

There will also be papers, titles not yet 
announced, by Prof. W. K. Hatt, Chas. 
Brossmann and C. L. Olds, and reports of 
committees in all the different branches of 
the society, 

The annual banquet will be held on the 
13th, at 7:30 p. m. 

A prominent feature of the convention 
will be exhibits of articles, devices and 
products of interest to engineers and those 
connected with engineering works in rooms 
and corridors adjacent to the convention 
hall. Charles Brossmann is secretary, 43 
Union Trust Building, Indianapolis, Ind. 





Technical Meetings. 


The American Association for Interna- 
tional conciliation will send to members 


of boards of trade copies of a paper by 
John Ball Osborne, of the U. S. Depart- 
partment of State, bureau of trade rela- 
tions, on “The Influence of Commerce on 
the Promotion of International Peace.” 

The officers of the American Brother- 
hood of Cement Workers of America are 
F. C. Gengenbeck, president, Chicago; 
Henry Uliner, secretary and _ treasurer, 
San Francisco, Cal., and vice presidents 
from New York, Chicago, San Francisco 
and St. Louis. 

The Illinois Association of Municipal 
Contractors proposes to improve the qual- 
ity, quantity and efficiency of public im- 
provements, and as a means to that end 
suggests to boards of local improvements 
early starting of the legal proceedings so 
that the work can be let during the win- 
ter and construction can begin early in 
the spring. William Howe is the execu- 
tive secretary and his office is at 805 At- 
wood Bldg., Chicago, Ill. 

The Museum of Safety and Sanitation, 
29 W. 39th St., New York, has a lecture 
committee which is arranging a schedule 
of lectures for the winter which will be 
delivered where they are wanted if meet- 
ing place, local publicity and lantern ex- 
penses are guaranteed. 

The Brooklyn Engineers’ Club held its 
annual meeting and dinner on December 9. 
The officers elected were Geo. A. Orrok, 
president, Joseph Strachan, secretary, Wm. 
T. Donnelly, treasurer. 

The National Association of Cement 
Users is making a campaign for new mem- 
bers and offers much of value in return 
for the annual dues of $5. Some of its 
committees are working hard upon their 
reports for the next convention, to be 
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held 
committee on specifications for cement 


in Chicago, February 21-25. The 
products is looking for suggestions re- 
garding standard specifications for cement 
brick, tile, pipe, finish for buildings, manu- 
factured stone and for information about 
thickness of joints, coloring, cement pro- 
ducts, and defects in the adopted specifica- 
tions for cement blocks. The committee 
on exterior treatment of concrete surfaces 
is also on the search for information about 
a larger number of details of material and 
workmanship on surface, methods of re- 
moval of surface and of coating surfaces, 
possibilities and limitations of surface in 
ornamental work, waterproofing, effects of 
blemishes and remedies therefor, specifica- 
tions and costs. The list of points alone is 
an education in the subject. 

The seventh annual dinner of the Muni- 
cipal Engineers of the City of New York 
was held December 11 at the Hotel Savoy. 
At the meeting December 22 Francis L. 
Pruyn presented a paper on “The Reduc- 
tion of the Water Table and Its Effect on 
Foundations in New York City.” 

The prizes for the ornamental center- 
piece to be erected at the Chicago cement 
show have been awarded. The first goes 
to Wilbur Karl Howenstein, of Chicago, 
the second to Ernest V. Price, of Spokane, 
Wash., and the third to George Aswumb, 
of Chicago. The successful design is com- 
posed of a great pedestal supporting a 
shaft 30 feet high, which in turn supports 
a figure of heroic size. The four sides 
of the pedestal have (four figures 
in relief representing the stone, bronze, 
iron and cement ages. A few spaces on 
the second floor only are open for new 
exhibitors. Those coming to the show or 
to any of the conventions meeting at the 
same time, February 18-26, should obtain 
certificates from the ticket agents from 
whom they purchase their tickets, which 
will entitle them to return tickets at half 
fare. 

In addition to the business meeting, the 
annual meeting of the American Society 
of Civil Engineers will include an inspec- 
tion of the works of the Pennsylvania tun- 
nel and terminal railroad, the president’s 
reception, another visit to the Ashokan 
reservoir of the new New York water sup- 
ply now under construction in the Catskill 
mountains, an illustrated address on con- 
servation of New York’s water resources 
by Walter McCulloh, consulting engineer 
of the State Water Supply Commissioner, 
and an informal smoker on January 19 
and 20. Charles Warren Hunt is secre- 
tary, 220 W. 57th street, New York. 

The first monthly meeting of the Amer- 
ican Society of Engineering Contractors 
was held in New York December 14. An 
Address on “The Science of Management 
Engineering’”’ was delivered by H. P. Gil- 
lette. The first local section of the so- 
ciety will be established in Indianapolis, 
Ind., under a recent action of the board 
of directors. 


The annual meeting of the Wood Pre- 
servers Association will be held in Chi- 
cago, Ill., at the Auditorium Hotel, Jan. 
18, 19 and 20. Walter Buehler, St. Louis, 
Mo., president. 

The tenth annual convention of the Na- 
tional Good Roads Association was held 
at Topeka, Kas., Dec. 14 and 15. A reso- 
lution was adopted urging the use of both 
convicts and enlisted men of the army in 
the construction of good roads; urging the 
construction by the national government 
of a system of highways connecting Wash- 
ington with every state capital; endorsing 
the plan for a military road from Fort 
Leavenworth to Fort Riley; calling upon 
the national government to adopt a fixed 
policy and to make appropriations for per- 
manent road work; urging state laws com- 
pelling the payment of poll. tax in cash 
and providing that all moneys collected by 
the states from “licensing of electric, gaso- 
line and steam driven pleasure and com- 
mercial vehicles be set aside for the im- 
provement of state highways.” 

The annual meeting of the Montana So- 
ciety of Engineers will be held at Butte, 
Mont., Jan. 6, 7 and 8. Clinton H. Moore, 
secretary, Butte. 

The annual meeting of the Michigan 
Engineering Society will be held at Lans- 
ing, Mich., Jan. 12, 13 and 14. Alba L. 
Holmes, secretary, 574 Wealthy avenue, 
Grand Rapids, Mich. 

The annual meeting of the Canadian So- 
ciety of Civil Engineers will be held at 
Ottawa, Ont., Jan. 25, 26 and 27. C. H. 
McLeod, secretary, 413 Dorchester street, 
West Montreal, Que. 

The convention of the Illinois Society of 
Engineers and Surveyors will be held at 
Cairo, Ill., Jan. 26, 27 and 28. E. E. R. 
Tratman, secretary, 1636 Monadnock BIk., 
Chicago. . 

The annual convention of the National 
Brick Manufacturers’ Association will be 
held at Pittsburg, Pa., Feb. 7, 8, 9, 10, 11 
and 12. TT. A. Randall, secretary, Indian- 
apolis, Ind. 

The annual convention of the Connecti- 
cut Society of Civil Engineers will be held 
at New Haven, Conn.; Feb. 8. J. Frederick 
Jackson, secretary, Box 1304, New Haven, 
Conn. 

The annual meeting of the New England 
Association of Gas Engineers will be held 
at Boston, Mass., Feb. 16. N. W. Gifford, 
secretary, 26 Central Square, E. Boston, 
Mass. 

The annual convention of the Iowa En- 
gineering Society will be held at Cedar 
Rapids, Ia., Feb. 16 and 17. A. H. Ford, 
secretary, Iowa City, Ia. 





The Technical Schools. 
The State University of Iowa publishes 
the monthly, Iowa Alumnus. 
The president’s report of Cornell Uni- 
versity with the subsidiary reports and 
appendices covers nearly 300 pages. 
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Civil 

The U. S. Civil Service Commission will 
hold civil service examinations at the 
usual places as follows: 

Jan, 5, 6, 7: Senior draftsman in Ord- 
nance Bureau, Washington, D. C., at $1,600 
to $1,800 a year. 

Jan. 12: Engineer-physicist, at $3,000 a 
year or associate engineer-physicist at $2,- 
000 a year in the Bureau of Standards. 

Jan. 19: Engineers in wood preservation 
at $1,000 and $1,300 a year in Forest Serv- 
ice in District No. 2, Denver, Colo. 


Service Examinations. 





Personal Notes. 

David Barr, former mayor of Sarnia, 
Ontario, died in that city December 4, fol- 
lowing a stroke of paralysis. 

Dr. Ryota Hara, chief engineer of the 
city of Yokohoma, Japan, is visiting Amer- 
ican cities to study their public works. 

The Power’ Specialty Company 
nounces the removal of its Boston 
to -1031 State Mutual Building, 50 
gress street. 

Anderson Polk, 32 W. 40th street, New 
York, is now in the railway department of 
the Lowe Brothers Company, paint mak- 
ers at Dayton, O. 

Mayor-elect Duryee, of Schenectady,. N. 
Y., has announced his intention of ap- 
pointing J. Leland Fitzgerald city engineer 
of that city. Mr. Fitzgerald has held the 
office a number of times. 

William F. Morse, consulting sanitary 
engineer, whose specialty is the collection, 
treatment and disposal of municipal 
wastes, has opened offices in the Trinity 
building, 111 Broadway, New York. 

E. R. Stapleton, long so _ favorably 
known in the western cement trade, is now 
the general sales agent of the Western 
States Portland Cement Co., with offices 


an- 
office 
Con- 


at 218 N. Y. Life building, Kansas City, 
Mo. 

Dr. James D. McDowell, mayor-elect of 
Vincennes, Ind., has appointed William P. 
Ritterskamp a member of the board of 
public works; reappointed Joseph  V. 
Hershey, city engineer; George Fendrick, 
chief of fire department. 

James Lemon, M. Inst. C. E., has been 
recently knighted by King Edward VII. of 
England. Mr. Lemon has been prominent 
in the designing and construction of the 
public improvement work in London dur- 
ing his service in the various official posi- 
tions he has held since entering that field 
many years ago. 

Senor Lucas Fernandez, chief engineer 
for the government of Costa Rica and 
engineer for the municipality of San Jose, 


is visiting this country inspecting sew- 
erage systems in the larger cities. Senor 


Fernandez is spending some time in Hous- 
ton, Texas, with relatives and to attend 
to a number of private matters. 

Mayors have been elected in Massachu- 
setts cities and towns as follows: Holyoke, 
Nathan P. Avery, sixth term; Worcester, 
James Logan, re-elected; Chicopee, Sam- 
uel F. Fletcher; Everett, Charles Bruce, 
re-elected; Lynn, James R. Rich, re- 
elected; Melrose, Eugene H. Moore, re- 
elected; Newburyport, Robert E. Burke; 
Newton, Charles E. Hatfield, re-elected ; 
Somerville, John M. Woods, re-elected ; 
Woburn, Hugh D. Murray. 

Daniel W. Church, chief assistant city 
engineer of Chicago, Ill., died in that 
city. December 7. Mr. Church was first 
associated with the city engineer’s office 
in Chicago in 1893, but resigned in about 
18 months to take a position with the 
Pittsburg Bridge Company. He again re- 
joined the Chicago city engineering de- 
partment in 1903 and served as chief as- 
sistant engineer up to the time of his 


death. Mr. Church was taken to the home 
of his family in Gouverneur, N. Y., for 
burial. 
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Atlas Dryers and Portable Asphalt Plant. 


The Atlas one-car portable asphalt pav- 
ing plant has a guaranteed capacity of 
1,800 yards of 2-inch topping and 4,000 
yards of 1l-inch binder per day of ten 
hours. The extreme overall length of the 
plant is but 50 feet and the weight less 
than 100,000 Ibs., thus being the largest, 
yet smallest, and the lightest plant on the 
market. It can be surely called a “vest- 
pocket edition’ of a railroad asphalt pav- 
ing plant. The plant itself is up to date 
in every particular and strictly Atlas. It 
has one closed asphalt kettle, ten ton ca- 
pacity, and one open asphalt melting ket- 
tle, twenty tons capacity, equipped for air 
agitation. Air is used for transferring as- 
phalt from the open to the closed kettle, 


and from the closed kettle to the asphalt 
measuring bucket. There is also an air 
hoist for elevating asphalt to the open ket- 
tle. Westinghouse air.compressor is used. 


The dryer is direct driven by a self-con- 
tained, dust proof, 15 h. p. engine. The 
mixer, which is nine cubic feet capacity, 
steam jacketed, Iroquois make, is driven 
by direct connected 25 h. p. engine, same 
type as used for dryer. The boiler is 60 
h. p. vertical type. There are two eleva- 
tors at the feed end of the dryer—one for 
stone and one for sand, and a hot-sand 
elevator at the discharge end of the dryer 
for elevating the material up to the stor- 
age bin. The bin has capacity of four 
eubic yards of sand. The hot-sand elevator 
is driven from the engine, which drives the 
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mixer, and the two cold-sand elevators 
and the fan are driven from the engine 
which drives the dryer. 

The Atlas dryer on the plant makes it 
possible to produce such a big little plant 
that will deliver the product. 

The sand is screened by a screen on the 
back end of the dryer cylinder. The 
screen is pushed to one side when binder 
is run. 

The plant can be run with five ordinary 
laborers and one handy man, who should 
be a steam engineer. 

An Atlas dryer can be put on any type 
of plant. It will double the drying capacity 
and not use any more space than the 
dryer, or dryers, it replaces. Atlas dryers 
dry nearly everything. 





Large Vitrified Sewer Pipe. 


The Blackmer & Post Pipe Co., St. 
Louis, Mo., issue a booklet on vitrified 
pipe sewers which contains some valuable 
information. This company has been the 
pioneer in large sizes of vitrified pipe and 
has gradually increased the maximum size 
from 30 to 33 and 36 inches diameter, and 
now undertakes the manufacture of :42- 
inch pipe. The demand for these large 
sizes has increased until the additional 
buildings and grounds provided in 1900 
for their manufacture have become too 
small and enlargements are now in prog- 
ress. 

The only thing in the way of general 
use of these large sizes is the greater first 
cost of sewers laid with them. The pam- 
phliet makes a very strong argument on 
the better value of the vitrified pipe sewer, 
in that it is cleaner, more durable, will 
not absorb or retain offensive matter, is 
more convenient in construction, can be 


laid with unskilled labor, and has less 
frictional resistance, so that pipes one- 
fifth smaller can be used, because of the 
greater capacity. 

There is a financial argument, ‘showing 
the amount which the first cost of a pipe 
of continuous life can exceed the first cost 
of pipes or sewers of certain definite 
lengths of life and still be equal in cost 
in the long run. Thus a pipe which re- 
quires no replacement can cost twice as 
much for first construction as one which 
requires replacement every 20 years. 
Copies of the pamphlet, giving numerous 
other arguments also, will be sent on ap- 
plication to the company. 





Lubricator for Elevator Guides. 


The accompanying photograph shows 
the Imperial elevator-guide lubricator, 
the use of which insures a constant and au- 
tomatic lubrication of elevator guides and 
stops the slushing of guides by hand with 
its loss of time and danger of accident 
to engineers or their assistants. Full in- 
formation about the apparatus will be sent 
by the American Engineering and Manu- 
facturing Company, 1215 Filbert street, 
Philadelphia, Pa. 





Liquid Asphalt for Macadam Roads. 

The Indian Refining Company, of Cin- 
cinnati, Ohio, makes two brands of liquid 
asphalt for use on roads, which they are 
putting on the market through their road 
preserving department. Their refineries 
are located at Georgetown, Ky; Law- 
renceville and East St. Louis, Ill., not far 
from the sources from which they secure 
the materials. 

One brand 


is called the 65 per cent. 


tie 





IMPERIAL ELEVATOR-GUIDE LUBRICATOR. 
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grade, and is intended for cold surfac2 
treatment of roads already constructed. 
It is the outcome of several years of ex- 
perience in the treating of roads. During 
these years, the one object of the road ex- 
perts and chemists who had this work in 
charge, was to get material which, when 
applied cold to a macadam or gravel road, 
would penetrate into the road, bond the 
stone, give a smooth, dustless, mudless and 
resilient surface, last long enough to 
more than pay for itself and not. pick up 
under traffic, injuring vehicles and clothes. 
Liquid asphalt is the result. In forty- 
eight hours of dry warm weather liquid 
asphalt will give these results and the 
road will be ready for traffic. Or, if a light 
coating of screenings, sharp sand or 
gravel is applied, about ten hours after the 
treatment, a still better result is obtained, 
and the road can be opened immediately 
to traffic. This treatment has lasted and 
is guaranteed to last for the dry season 
of the year in which the application is 
made and in a majority of cases, in the 
past, the road has been in a perfect con- 
dition for a much longer period of time. 

The second brand is liquid asphalt bind- 
er, which contains 95 per cent. of bitu- 
men. It is intended for new construction 
of bituminous macadam roads. 

The company will send full information 
about both grades upon request. 





Garbage Cremation. 

Of all the methods of destroying garb- 
age and refuse, that by fire is by far the 
most effective, as thus all accompanying 
bacteria are killed and the organic matter 
is completely oxidized into gases and only 
ashes are left behind. The destruction of 
garbage, or what is more correct, its re- 
duction to ashes, in crematories, especially 
built for this purpose, is therefore now in 
almost universal use. 

The design of a furnace for the burn- 
ing of garbage, street sweepings, rubbish, 
etc., is, however, by far more difficult as 
it appears to one unacquainted with the 
problem. This is due to the ever changing 
composition of the materials to be de- 
stroyed and to the difficulty of securing 
complete combustion. Garbage, __ street 
sweepings, etce., contain a great amount of 
moisture, often from 30 to 72 per cent., 
which must be evaporated either in the 
process of burning or by preliminary dry- 
ing, and a very high temperature and an 
excess of air must be maintained in the 
furnace at all times, as otherwise the 
chimney gases will be extremely offensive. 

There have been put into service a num- 
ber of different furnaces, most of fem 
successful only in larger cities where the 
kinds of refuse are collected separately 
and where continuous operation can be 
maintained. Most of these large crema- 
tories need auxiliary fuel and with some 
of them a special apparatus for prelim- 
inary drying of the refuse had to be con- 
nected. Both cost of construction and 


cost of operation, have been very high and 
even for larger cities of 100,000 inhabi- 
tants and over, a garbage crematory plant 
up to this time has been a heavy burden. 
There was no furnace which met the de- 
mands ef smaller cities and although the 
necessity of a crematory has been felt 
everywhere, even in the smallest country 
towns, the city authorities were unable to 
install such plant on account of its ex- 
cessive cost. 

The Thompson Garbage Crematory has 
been especially invented and designed to 
meet the demands of such communities, 
where all public improvements have to be 
done with utmost economy, and where the 
question of utilizing the waste heat in the 
crematory furnace for generating of steam 
for power plants does not arise. 

The Thompson crematory 
signed to utilize the waste heat for steam 
generation on a large scale. The crema- 
tory is, however, provided with a water- 
tube grate, in which sufficient steam can 
be produced for driving a blower to ‘in- 
crease the draft, if such should become 
necessary for certain purposes. In all 
ordinary cases, however, where mixed 
refuse is burned, natural draft alone is 
used, no blower or other machinery is at- 
tached, and therefore the Thompson crem- 
atory is a model of simplicity and econ- 
omy. 

In 1906 Mr. Jas. A. Thompson, then 
commissioner in charge of the water, sew- 
erage and health department of the city 
of Houston, Tex., designed and installed 
his first crematory plant for the city of 
Houston, Tex., which has now been in 
successful operation for over three years. 

This crematory is located in the center 
of a well built up section of the city, and 
has done its work without any objection- 
able effect. For over three years this 
crematory was the only method that the 
city of Houston used in destroying its 
garbage, refuse, the smaller dead animals, 
ete. 

This plant has a capacity of about 65 
cubic yards, and is sufficiently large to 
care for all the garbage removed from the 
business center of the city. No fuel is 
necessary for the furnace, as the lighter 
material is made to serve as fuel to con- 
sume the heavier substances. The smaller 
animals dying in the city limits are cre- 
mated here, and last summer the 563 dogs 
destroyed by the dog catcher were dis- 
posed of in this manner. 

As a consequence of the excellent results 
obtained the city of Houston has now de- 
cided to replace this plant by a new 
Thompson crematory of a larger capacity. 

In the winter of 1908-9 a Thompson 
crematory was built for the city of Austin, 
Tex., which has now been in use for some 
time with most satisfactory results. 





Hendricks’ Directory. 


The eighteenth annual edition of Hen- 
dricks’ Commercial Register of the United 


is not de-. 
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States for Buyers and Sellers, has just 
been issued. It contains over 350,000 
names and addresses of American manu- 
facturers classified under 35,774 classifica- 
tions, representing about every machine, 
material, apparatus or specialty required 
in the architectural engineering, mechan- 
ical, electrical, manufacturing, railroad, 
mine, quarrying and kindred industries, 
embracing everything for railroads, mines, 
building and construction, electrical trade, 
machine shops, foundries, contractors from 
a pick or shovel to a hoisting engine or 
steam shovel, agriculture, power transmis- 
sion from a belt fastener to a complete 
system, including the latest specialties in 
right angle transmission and _ variable 
speed countershafts, heating and ventilat- 
ing from an air valve or ventilating fan 
to a high or low pressure boiler, plumbing 
work, mill or factory, the drafting room 
from a drawing pencil to a blue printing 
machine, water supply from a water pres- 
sure gauge to a pumping engine or stand- 
pipe, municipal work from a paving brick 
or sewer inlet to a steam road roller, 
hardware, iron, steel and other metals, 
machinery, over 2,700 classifications of as 
many different kinds. S. E. Hendricks Co. 
are the publishers, 74 Lafayette street, 
New York City, and the price is $10. 





How to Clean Deep Wells. 


In the operation of deep wells for muni- 
cipal, manufacturing or private use, a 
great deal of trouble, annoyance and ex- 
pense is invariably encountered by the 
choking up of the well strainers, and loss 
of efficiency caused by the pumping of 
large quantities of air drawn through the 
open top of well and passing down into 
pump chamber. 

The Clark well construction obviates 
these troubles and brings with it satisfac- 
tion and increased well capacity at great- 
ly reduced cost; eliminating dangers of 
contamination, as surface waters, foul air 
and other impurities are prevented from 
entering well. This well construction is 
adapted for use on any kind of a well, and 
in connection with any kind of pumping 
head, direct steam power, geared or belted, 
or hand power. 

The entire top of well its hermetically 
sealed, thus permitting by the operation 
of pump the formation of a vacuum ex- 
tending to the bottom of the well and 
greatly increasing the draft or suction on 
the water bearing stratum. The vacuum 
formed is indicated on a vacuum gage. 

By this equipment the capacity of wells 
has in some instances been increased 100 
per cent., affording double the quantity of 
water, of greatly improved quality. 

The vacuum gage forms a reliable and 
convenient tell-tale of the condition and ef- 
ficiency of the pump at all times; as, 
knowing what the vacuum point should be 
under different conditions, a lowering 
therefrom is conclusive evidence of worn 
or leaky pump valves or packings. 


On the discharge line from the pump 
there is placed a check valve and a pres- 
sure indicating gage. The discharge line 
is cross-connected onto’ the outside casing 
of the well. 

By the operation of a gate valve a flow 
of water under pressure may be turned 
into the well casing and forced through 
the slots of the strainer at the bottom of 
the well, thus thoroughly forcing accumu- 
lated fine sand away from and thoroughly 
cleaning the strainer. 

A pipe connection with small stop cock 
is placed at the extreme bottom of clean- 
ing pipe, for the purpose of determining 
at any and all times whether there is a 
leakage of water past the gate valve. 

Another pipe line connection is made on 
the cleaning line for the introduction of 
compressed air or steam under heavy pres- 
sure into well casing for cleaning pur- 
poses, where it is desired to so do. 

This well construction is supplied by the 
H, W. Clark Co., Mattoon, Ill., the manu- 
facturers of the. well-known Clark meter 
box. 





Trade Publications. 

The H. W. Johns-Manville Co. publishes 
a brief illustrated description of “How 4 
Cars of Coal Did the Work of 5.” 

The Christmas greeting of the H. Muel- 
ler Mfg. Co., Decatur, IIl., is deserving of 
special mention because it steps out of the 
line of trade and impresses upon the re- 
ceiver a feeling of personal interest which 
is very grateful. 

A preliminary discussion on creosoted 
wood block pavement by C. Marshall Tay- 
lor, in charge of the department of chem- 
istry and tests, is issued in pamphlet form 
by the International Creosoting and Con- 
struction Co., which compares the specifi- 
cations for blocks and oil now in use and 
presents the specifications used by this 
company. 

The Universal Portland Cement Com- 
pany’s circular No. 67 has many photo- 
graphs of ornamental and useful applica- 
tions of cement in construction. 

The Indianapolis office of the Lehigh 
Portland Cement Co. publishes a booklet 
on “The Modern Farmer,” which shows 
many structures for farm use, made of ce- 
ment, and tells how to make many of 
them. F. E. Paulson is the moving spirit 
in this office. 

The Weber-Duller Co., 329 Commercial 
Bank Bldg., Houston, Tex., issue a book- 
let on “Economical Garbage Disposal and 
the Thompson Garbage Crematory.” 

A, circular concerning the American Ex- 
position to be held in Berlin, Germany, 
in June, July and August, 1910, has been 
received from the American Headquarters, 
50 Church street, New York City. 

The Power Specialty Co., 111 Broadway, 
New York, issue a handsomely illustrated 
catalog of the Foster patent superheater, 
showing it in all its details and giving 
photographs of many kinds of installations 
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with all sort of boilers and furnaces. It 
is one of the most satisfactory booklets 
of its kind because it is so complete and 
detailed and at the same time so brief. 

Calendars, wall and desk reminders 
have been received from the following: 
Deckman-Duty Brick Co.. Cleveland, Col- 
linwood, Carrollton, and Malvern, O.; Uni- 
versal Portland Cement Co., Chicago, IIl., 
and Pittsburg, Pa.; the Springfield Re- 
publican, Springfield, Mass. 

A. S. Aloe Co.’s catalog of mathematical 
and engineering instruments and drawing 
materials has been received from St. Louis, 
Mo. 





Trade Notes. 
ASPHALT. 


Pittsburg, Pa.—Press reports of Dec. 13 
state that as soon as plans have been pre- 
pared for the proposed new asphalt plant, 
the city will take possession of the Pea- 
body site in Homewood, for the acquisition 
of which condemnation proceedings have 
been entered. 

The Atlas Dryer Company, of Cleveland, 
Ohio, has just received an order from The 
Newell Quarry Company, of Cleveland, 
Ohio, for one of its Atlas dryers, self-con- 
tained type, with Atlas mechanical stoker, 
for burning slack bituminous coal, the 
dryer to be used for drying silica sand, 
capacity 150 tons per day of ten hours. 

The Atlas Dryer Company, Cleveland, 
Ohio, reports that it has just shipped one 
of its Atlas dryers, self-contained type and 
completely erected, to the Metropolitan 
Construction Company, Wichita, Kan. The 
dryer is to replace a dryer of another 
make, that did not have sufficient capacity, 
on a portable asphalt paving plant. The 
first order from the Metropolitan Construc- 
tion Company was for an Atlas one-car 
portlable asphalt paving plant. 

Fort Smith, Ark.—The Fort Smith Vitri- 
fied Brick Co. has been awarded a contract 
for supplying the Prairie Oil & Gas Co. 
with 1,000,000 brick for use in building 
pipe lines and pumping stations at Kinta, 
Okla., and DeQueen, Ark. 

The Corry Brick and Tile Co., Corry, 
Pa., has installed one of Frank B. Dunn’s 
machines for wire cutting lug brick, and 
reports that it works to perfection. The 
invention only needs to become well known 
to induce the general use of paving brick 
made in this manner without repressing. 


BRICK. 


Spokane, Wash.—Contracts will be let 
soon for constructing a steel and con- 
crete plant for the People’s Portland Ce- 
ment Company, recently incorporated, at 
Squaw Bay on Lake Pend d’Oreille, 60- 
mis. northeast of Spokane. Arthur S&S. 
Ford, of New York City, and H. A. Groth, 
of Chicago, are interested in the proposed 
letting of the contracts. 

Wayland, N. Y.—The Wayland Portland 
Cement Co. has purchased the cement 
works of the Thomas Millen Company, of 
Syracuse, N. Y., which has been operated 
in this city for the last 16 years. The 
Wayland Portland Cement Co. was or- 
ganized by local business men, consisting 
of John Kimmel, F. K. Smith, F. C. Lan- 
der, H. V. Pratt and O. F. Kiefer, with of- 
ficers as follows: President, John Kem- 
mel; vice-president, F. K. Smith; treas- 
urer, F. Lander; secretary and treas- 
urer, O. F. Kiefer. - 


Rockland, Me.—The New England Port- 
land Cement Co. contemplates the erection 
+ eee manufacturing plant during 

Evansville, Pa.—The Allentown Port- 
land Cement Co. is erecting a plant here. 


CONCRETE BLOCKS. 


Hayden, Colo.—The Hayden Concrete 
Co. has been incorporated by David Fiit- 
ner, T. Shelton and John E. Miles. 

Jersey City, N. J.—The Marshall Con- 
crete Construction Co. has been incorporat- 
ed to manufacture concrete materials and 
ingredients, building materials, etc. Wm. 
Hutchinson is interested. 

Washington, D. C.—The Southern Con- 
crete Products Co. has been incorporated 
to manufacture and sell concrete and sim- 
ilar products, by Wm. A. Kennedy, Chas. 
H. Galliher, Clarence T. Kingsbury, Frank 
L. Averill and Fred Drew, all of this city. 


PURCHASE OF MACHINERY. 


Chicago, Ill.—(Special). The F. G. 
Lewis Mfg. Co., 1170 S. Robey st., advises 
us that it desires the names of firms who 
make kettles, dippers, buckets, etc., such 
as are used by paving contractors. 

Portland, Ore.—(Special). P. Melhuish, 
care Warren Construction Co., is in the 
market for all equipment connected with 
road making. 

Daytona, Fla.—(Special). D. D. Rog- 
ers, cy. engr., is in the market for a light- 
weight mountain transit. 

Portland, Ore.—(Special). P. Melhuish, 
care Warren Construction Co., is in the 
market for dust preventives. 

Williamston, S. C.—(Special). E. C. 
Horton is in the market for drain pipe 
for crossings, etc. 


LIGHT, HEAT AND POWER. 


Oklahoma City, Okla.—The Oklahoma 
Gas Engine Co. has been incorporated by 
A, Fishback, J. Worthington, W. F. Thor, 
F. Kabat, of this city, and W. G. Clark, 
G. Lowe, T. Clark, G. Clark, D. Clark and 
T. Lowe. 

Oklahoma City, Okla.—The Union Gas 
& Electric Co. has been incorporated by F. 
L. Brandiger, C. W. Stephenson and F. D. 
Brown. , 

Champaign, Ill.—The Terminal Power 
Co., of McKinley, has been incorporated to 
produce and distribute electricity, gas, 
water, steam and hot water, by George 
W. Mattis, W. H. Carnahan and B. E. 
Bramble. 

Decatur, Ill—The Progressive Light & 
Power Co. has been incorporated to man- 
ufacture and sell electric current for power 
and lighting purposes, electricity and gas 
for heating, gas for illuminating, heating 
and power purposes, etc., by W. H. Suf- 
fern, Robert I. Hunt and Fred M. Ives. 

Mt. Hope, W. Va.—The Varner Co. has 
been incorporated to build electric light 
and power plants, by J. F. Garrett and 
P. M. Snyder, of Mt. Hope; Alex. Mc- 
Nabb, J. W. Smiley and Samuel Dixon, of 
MacDonald, W. Va. 


MISCELLANEOUS. 


Milwaukee, Wis.—The Milwaukee Con- 
crete Mixer Machinery Co. has been in- 
corporated by J. Roseberry, R. J. 
Schwab and Henry E. Schwab. 

Dundas, Ont.—Plans for a 4,000-ton 
crusher plant have been prepared for Doo- 
little & Wilcox. It will be erected on 
their property west of this city. 

Cedar Rapids, Ia.—The Universal 
Crusher Co. has been incorporated by D. 
B. Getty, Jos, Cockfield, E. A. Velde, F. 
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e Dawley and C. E. Wheeler, all of this 
city. 

Moline, Ill.—W. L. Velie, of this city, 
has purchased a large stone crusher of the 
Austin-Western Co., of Chicago. 

Normal, Ill.—This city has purchased a 
street sprinkler and sweeper of the Stude- 
baker Mfg. Co., of South Bend. 

Citico, Ala.—The Citico Furnace Co. has 
installed a No. 6 stone crusher, which 
was purchased of the Austin-Western Co., 
of Chicago. 

Pacomai, Cal.—The Austin-Western Co., 
of Chicago, has sold a crushing plant to 
the Pacomai quarry. 

Cedar Rapids, Ia.—The contract for 
crushers and other machinery for the new 
plant to be erected at Garrison, Ia., by 
the American Crushed Stone Co., was 
awarded to the Austin-Western Co., of 
Chicago. The new concern is composed of 
business men of this city. 

Alexandria, La.—A. Wyckoff & Son Co. 
have established a wooden water pipe 
factory for the purpose of using the cy- 
press lumber, so abundant in this region, 
in the manufacture of their water pipe 
for heads up to 200 pounds per square 
_ inch. 

SEWER PIPE. 


Indianapolis, Ind.—_-The William E. Dee 
Clay Co., of Illinois, has been incorpo- 
rated here to manufacture, buy and sell 
and generally to handle and deal in sewer 
pipe, flue linings, drain tiles, etc., by Wm. 
E. Dee, L. B. Sauter and Ed G. Henkel. 

Portland, Ore.—The Glazed Cement 
Sewer Pipe Co. has awarded a contract 
for the erection of a manufacturing plant 
in Kenton. 

Rome, Ga.—The Standard Sewer Pipe 


Co., which was organized by D. B. Ham- 
ilton, Jr., and C. C. Harper, has purchased 
the plant of the Morrison-Trammell Brick 
Co., and will manufacture sewer pipe. 
New machinery will be installed. 

New York City.—The annual meeting 
of the Sewer Pipe Distributers was held 
at the Hotel Astor, December 13. On 
account of ill health Arthur N. Pierson 
declined re-election as president, and Jas. 
G. Lincoln, of Boston, was chosen to fill 
the office. E. S. Walton, of Youngstown, 
O., was elected vice president; J. C. Ad- 
ams, of Pittsburg, secretary and treasurer. 





Patents on Concrete in Railway Track Con- 
struction. 


906,067. Railway Tie. Hugh H. Ranje, 
Indianapolis, Ind. 

906,686. Reinforced Concrete Railway 
Sleeper. Maurice Bruckner, Budapest, 
Austria-Hungary. 

908,765, 908,766. Reinforced Concrete 
Track Ties. Wm. Gabriel, Detroit, Mich. 

909,378. Reinforced Concrete Tie. Wm. 
Dunson, Indianapolis, Ind. 

910,559. Railway. John J. Martin, Los 
Angeles, Cal. 

911,734. Reinforced Concrete Sleeper 
for Railways and Tramways. Gaston Lie- 
beaux, Nantes, and Francois Hennebique, 
Paris, France. 

912,219. Reinforced Concrete Structure 
eat track). Linn White, Chicago, 
Il 


912,227. Reinforced Concrete Railway 
Sleeper. Maurice Bruckner, Budapest, 
Austria-Hungary. 

912,663. Concrete Tie. Niels P. Frand- 
sen, Chicago, Ill. 
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PAVING, 





Aurora, Ill.—The finance committee es- 
timates that $298,920.30 will be needed to 
operate this municipality during 1910. 

Peoria, Ill.—The report of Col. John 
Warner, superintendent of sidewalks, has 
been filed with the commissioner of pub- 
_lic works, and it shows that during the 
present year about 70,000 lin. ft. of cement 
sidewalks have been laid. 

Port Huron, Mich.—The hearing of the 
injunction petition of the State of Michi- 
gan vs. The Clyde Plank and Macadam- 
ized Road Co., which was set for Dec. 
20, was continued to Dec. 29. The bill 
of complaint alleges that the defendant 
company has failed to keep its road in 
repair as required by statute. The de- 
fendant claims the circuit court has no 
jurisdiction in the case, and this is the 
point to be settled. 


CONTEMPLATED WORK. 


Hoquiam, Wash.—The city council will 
expend $90,000 in street improvements. 

Pella, Ia.—The question of paving is be- 
ing agitated here. 


Atchison, Kans.—A resolution has been 
passed for paving Green st. 

Trenton, N. J.—An ordinance has been 
passed for paving Olden ave. 

Seward, Neb.—Council has decided to 
pave the streets around the public square. 

Osage, Ia.—The city council has decided 
to pave 8 blocks of Main st. with concrete. 

Richmond, Va.—This city has appro- 
priated $50,000 for paving Franklin st. 
Address mayor. 

Carmi, Ill.—Special.—Claude M. Barnes 
says 2 mis. of brick paving will be con- 
structed, 

Platteville, Wis.—Brick paving is con- 
templated next spring for Main st., from 
Court to Water sts. 

East Moline, Ill.—Brick paving is con- 
templated for the bluff road, from 12th st. 
to Warner’s Crossing. 

Mitchell, S. D.—The question of paving 
the main street of this city is being urged 
by the business men. 

Ames, Ia.—The city council has appoint- 
ed a committee to investigate the matter 
of paving for this town. 

Indianapolis, Ind.—A _ resolution has 
been passed providing for the paving of a 
portion of Washington boulevard. 
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Green Bay, Wis.—The estimated cost 
of paving contemplated during 1910 is 
$220,000. Reed, cy. engr. 

Mason City, Ia.—Council will take final 
action, Jan. 10, for improving the alley 
in block 25, Paul Filt’s plat. 

Riverside, Ill.—Plans and specifications 
will be prepared for constructing paving, 
sewer and water improvements. 

Onamia, Minn.—The question of issuing 
bonds for constructing roads in the town 
of Kathio is being discussed. 

Pensacola, Fla.—Bids have been author- 
ized for paving Paloff and Tarragona sts. 
L. E. Thornton, cy. engr. 

Portsmouth, Va.—This city contem- 
plates expending $200,000 for street pav- 
ing during 1910. Bascom Sykes, cy. engr. 

Saginaw, West’ Side, Mich.—About 
$142,000 is to be expended on road im- 
provements in this county during 1910. 

Springfield, Mass.—City engineer Farn- 
ham is preparing plans for the preliminary 
work for paving Allen, School and Dun- 
ham sts. 

Creston, Ia.—Final action will be taken, 
Jan. 4, on the matter of paving several 
streets with asphaltic macadam, with con- 


crete curbing. 

Cincinnati, O—J. N. Sundmaker, cy. 
engr., estimates the cost of brick paving 
in Rottermann and Lischer aves. at $14,- 
- 487 and $9,992, respectively. 

Akron, O.—Estimates have been sub- 
mitted for road improvements as follows: 
Arlington st., brick, 317,343; Brittain 
road, brick, 319,393. 

Beloit, Wis.—This city contemplates 
constructing 50,000 sq. yds. of brick, mac- 


adam and creosoted block paving. Robt. 
Caldwell, cy. engr. 
Salina, Kans.—Special.—P. G. Waken- 


hut, cy. engr., advises us that W. Ash st. 
and the south end of Santa Fe ave. will 
be paved this year. 

Abilene, Tex.—This city voted, Dec. 18, 
to issue $50,000 bonds for street improve- 
ments. Work in the downtown streets 
will begin early in 1910. 

Prospect Park, Pa.—An ordinance has 
been passed providing $15,000 for mac- 
adamizing all streets in this town in which 
sewers have been laid 

Colorado Springs, Colo.—The question 
of paving the streets is under discussion 
and the various paving materials are be- 
ing investigated. 

Des Moines, Ia.—A petition has been 
submitted council asking for taroid mac- 
adam paving on 35th st., between Gravel 
ave. and Kingman boulevard. 

Long Beach, Cal.—This city has author- 
ized the grading, paving and curbing of 
Esperanza, Falcon, Gaviotta and Hermosa 
aves. F. L. Craig, prest. B. P. W. 

La Crosse, Wis. -_—The bd. of pub. works 
has decided to pave 3 blocks of streets 
with brick, 11 blocks with asphalt, and 
construct curbing and gutters. 

Little Rock, Ark.—Asphalt paving on 
concrete foundation, with brick gutters, 
is contemplated in the Louisiana st. dis- 
trict. E. A. Kingsley, supt. pub. wks. 

Hastings, Neb.—Council has received a 
petition asking for paving in St. Joe and 
Hastings aves. and the blocks to the north, 
east and west sides of the court house. 

‘Beaumont, Tex.—The special committee 
of the Jefferson County Good Roads As- 
sociation has recommended the issue of 
$100,000 bonds for further road work in 
this county. 

Crawfordsville, Ind.—Resolutions have 
been passed for paving College and Water 
sts. with asphalt, wooden cedar blocks, 
brick or bitulithic. H. B. Hulett, cy. clk. 

Phoenix, Ariz.—The construction of a 
6-in. crushed rock, oiled roadway in Cen- 
tral ave. is contemplated, at a cost of 


about $30,000. = “On M. Laurson, secy. 
special road dist. i. 

Oconomowoc, wis '—A resolution has 
been adopted providing for the paving of 
Milwaukee and N. Main sts. with perma- 
nent pavement on concrete base, with 
Portland cement curbs and gutters. 

Rock Island, Ill.—A petition has been 
submitted to the board of local improve- 
ments asking that 3rd ave. be paved with 
asphalt, to replace the present brick pav- 
ing, which is in bad shape. 

Jacksonville, Ill.—A contract will be 
let about April 1 for about 14,000 sq. yds. 
of asphalt paving in Prairie st., with 
9,90@ ft. of combined curb and gutter. C. 
W. Brown, engr. 

Peoria, Ill—:ue property owners in 
Adams st. are in favor of asphalt paving, 
and the bd. of supervisors favor brick 
paving. The city engineer has been di- 
rected to prepare estimates for paving 
Charles st. with brick. 

Norman, Okla.—The city council has 
decided to pave 50 blocks of streets and 
will ask for bids for rock asphalt and 
petrolithic pavement. The council will 
spend the time until time for receiving 
the bids investigating the new pavement. 

Mobile, Ala.—Estimates have been ap- 
proved and bids will be asked soon for 
paving Water st. with concrete. Esti- 
mates will be prepared for paving, gut- 
tering and draining Spring Hill and Da- 
vis aves, and Broad st. Wright Smith, 
engr. 

East Palestine, O.—Special.—C. E. 
Vaughn, surveyor and civil engineer, ad- 
vises us that ordinances have been passed 
for paving 11,400 ft. of Clark and Martin 
sts. with brick or block, and the contracts 
will be let in the spring. 

Beeville, Tex.—The city council has de- 
cided to employ Terrell Bartlett, C. E., 
of San Antonio, to make surveys of the 
entire city, establish grades, etc., with a 
view to extensive street lighting and the 
construction of a sewer system. 

Freeport, Il].—The street improvements 
for 1910 will probably include the follow- 
ing: Adams and Williams sts., 1 mi. of 
brick; Union st. and Deiter and Pleasant 
Park aves., 2-3 mi. of brick; Jefferson, 
High, Float and Rotzler sts., 2-3 mi. of 
macadam or brick ; Douglas ave. and Pow- 
ell st., 4% mi. macadam or brick; Whist- 
ler st., 2 blocks of brick. The contracts 
will be let in March. John A. R. Daniels, 
cy. engr. 


CONTRACTS TO BE LET. 


Shenandoah, Ia.—Bids are asked until 
Jan. 3 for paving Valley ave. Council. 

Ft. Worth, Tex.—Bids are asked until 
Jan. 5 for paving Lipscomb st., from Ter- 
rell ave, to Capps st. 

Ft. Leavenworth, Kans.—Bids are asked 
until Jan. 8 for grefing 84,000 cu. yds. of 
earth. Capt. Davis, 

Jacksonville, Fla. —Bids are asked until 
Jan, 5 for resurfacing about 25 mis. of 
county roads. Gail L. Barnard, co. engr. 

Little Rock, Ark.—Bids are asked until 
Jan. 18 for paving in the East 2nd st. im- 
provement district. E. A. Kingsley, supt. 
pub. wks. 

New Rochelle, N. Y.—Bids are asked 
until Jan, 6 for constructing curbs, gut- 
ters and sidewalks in Mayflower ave. 
Richard Lathers, Jr., chmn. B. P. W. 

Cincinnati, O.—Bids are asked until Jan. 
7 for improving Stone Mill road, from 


Colerain pike, at Dunlap, to county line. 
Fred Dreitis, clk. bd. co. comrs. 

Lenoir, N. C.—Sealed bids are asked un- 
til Jan. 5 for macadamizing about 3 mis. 
of road near here and 3 mis. of additional 
road to be graded by the Lenois & Blow- 
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ing Rock Turnpike Co. R. L. Gwyn, secy. 
or treas. of company; C. M. Miller, engr., 
Salisbury, N. C. 

Ada, Okla.—Bids are asked until Jan. 3 
for 38,680 sq. yds. of paving, using Okla- 
homa rock asphalt on 5-in. Portland ce- 
ment concrete base. P. G. Eckman, cy. 
ener. 

Elk City, Okla.—Bids are asked until 
Jan. 10 for constructing 20 blocks of vitri- 
fied block paving, including grading, storm 
sewer, curbing, gutters, etc. R. L. Car- 
lisle, cy. clk. 

Ottumwa, Ia.—Bids are asked until Jan. 
3 for 16,000 sq. yds. brick paving on con- 
crete base, 1,200 sq. yds. of creqgsoted 
block paving and 10,000 lin. ft. cément 
curb. J. T. Brady, cy. engr. 

New York City.—Bids are asked until 
Jan. 4 for furnishing cement, sand and 
broken stone, and for furnishing and put- 
ting in place small cobble and riprap stone. 
Allen N. Spooner, comr. docks and ferries. 

New Berne, N. C.—Bids are asked until 
Jan, 4 for constructing about 48,000 sq. 
yds. of brick paving, with cement filler; 
brick, with sand filler; bitulithic and as- 
phalt macadam; all or part to be made in 
ng Ma of pavement. F. T. Patterson, 
cy. clk. 


/ 


CONTRACTS AWARDED. 


San Diego, Cal.—The contract for im- 
proving 17th st. was awarded to M. D. 
Goodbody for $7,989.51. 

San Bernardino, Cal.—B. F. Ford & Co. 
were awarded the contract for macadam- 
izing D st., for $25,514. 

South Bend, Ind.—The contract for pav- 
ing N. Eddy st. with asphalt macadam 
was awarded to C. H. Defrees, Dec. 8. 

Long Beach, Cal.—White & Gaskell, of 
this city, secured the contract for 206,000 
sq. ft. of paving, for $11,500. 

Tacoma, Wash.—The Barber Asphalt 
Paving Co. was awarded the contract, Dec. 
11, for $98,671. 

Trenton, N. J.—The contract for resur- 
facing Chambers st. with Warrenite was 
awarded to the United Paving Co. for 
$6,700. 

Red Bank, N. J.—The contract for pav- 
ing Front st. was awarded to Charles E. 
Burd, of this city, at $2.35 a cu. yd. 

Bellaire, O.—The contract for paving 
the Bellaire and Rhodyside’ pike was 
$5 0008 to W. J. Berry, of Powhatan, for 
25,000. 

Hubbard, O.—The contract for con- 
structing sidewalks in E. Liberty st. was 
awarded to F. L. Keys. 

St. Joseph, Wis.—The contract for pav- 
ing Francis st. with asphalt was awarded 
to the Metropolitan Construction Co. at 
$1.55 a sq. yd. 

Jennings, La.—The contract for con- 
structing 7 or 8 mis. of cement sidewalk 
was awarded to De Jersey & Bernard, of 
Minden, La., for $30,000. 

Prescott, Ariz.—Sines & Rockmark se- 
cured the contract for constructing a 6-in. 
erushed rock, oiled roadway in Central 
ave., for about $30,000. 

Eaglewood, N. J.—Edward English was 
awarded the contract for constructing a 
concrete sidewalk and macadamizing West 
End ave., for $7,500. 

Piper City, Ill.—The contract for paving 
the streets was awarded, Dec. 23, to Con- 
— Finley, of Hoopeston, IIll., for $14,- 


Houston, Tex.—The contract for paving 
Washington ave., San Jacinto and Travis 
sts. with brick was awarded to A. T. Lu- 
eas, for $31,988. 

Houston, Tex.—The contract for grad- 
ing the Houston and Clodine road for a 
distance of about % mi. was awarded to 
Sunderman & Dobson, at 12% cts. a cu. yd. 


Pulaski, Va.—The lowest bid submitted 
Dec. 11 for constructing 2.6 mis. of road 
in Pulaski county was by Warden, Hattel 
& Co., of this city, for $12,785. 

Vicksburg, Miss.—The bids submitted 
Dec. 6 for paving a number of streets 
with vitrified brick, granitoid, bitulithic, 
asphalt, mineral rubber and _ creosoted 
wooden blocks were returned unopened. 

New Orleans, La.—The Metropolitan 
Construction Co. was awarded the con- 
tract for paving with Sarco for $207,- 
724.92, and James A. Craven Co. the 
contract for square granite block paving 
in Julia st. for $5,810.20. 

Arkansas City, Ark.—Special.—The con- 
tract for paving Chestnut ave. and 6 alleys 
with paving blocks, on 6-in. concrete base 
and asphalt filler, was awarded to Rush- 
more & Gouty, of Cherryvale, Kans., at 
$1.53 a sq. yd. 

Asheville, N. C.—The contract for mac- 
adamizing Spring st. was awarded to the 
French Broad Quarry Co. for $7,235. B. 
J. Luther & Co. were awarded the con- 
tract for constructing a boulevard through 
the property of the Kenilworth Land Co. 

Atlantic City, N. J.—The contract for 
constructing the Chelsea board walk be- 
tween Texas and Albany aves. was award- 
ed to Wilbert Beaumont, of this city, for 
$18,627. The walk will consist of a con- 
crete substructure, with wooden decking. 

Akron, O.—Bids were submitted Dec. 14 
for street and sewer improvements, as fol- 
lows: Valley st. paving, from Crosby to 
Silver sts., Hunt & Wigley, $5,684; Dan 
O’Marr, $5,656; Wildes & Davidson, $3,- 
439; McAntonan Bros., $6,147; John 
O’Neil, $5,866. John T. Payne is city 
engr. 

New York City.—The contract for re- 
paving Bement ave. and other streets with 
vitrified brick was awarded to Joseph 
Johnson’s Sons, 193 Broadway, West New 
Brighton, S. I., for $7,127. The Asphalt 
Construction Co. was awarded the con- 
tract for repaving with asphalt blocks on 
concrete, Park ave., East, for $12,038, and 
the Asphalt Construction Co. the contract 
for repaving a number of streets with old 
granite blocks, for $82,131. 


Columbus, O.—Contracts for improving - 


16 streets and constructing 3 sewers were 
awarded as follows: J. C. Beasley, De- 
troit ave., at $1,848; Budd & Bartling, Co- 
lumbus, have the contract to pave Dux- 
bury ave. with Athens block at $3,685, also 
to pave Wilco ave. with the same ma- 
terial for $2,454; W. H. Graham secured 
the contract to pave Elm st. with Athens 
block and tar filler, at $1,285, also to pave 
Morrill ave. with Peebles brick, at $2,412; 
H. J. Shaw, Columbus Savings & Trust 
Bldg., was given the contract to pave 5th 
ave. with Athens block, one section for 
$3,656 and the other section for $6,885; 
H. E. Barthman was awarded the contract 
to pave Locust st. with Athens block, for 
$1,371; Geigle & Garnes, Columbus, were 
let the contract to pave Mink st. with Ath- 
ens block, for $2,043; A. G. Pugh was 
given the contract to pave 22nd st. with 
California asphalt, at $8,067; H. J. Shaw 
was given the contract to pave Price st. 
with Metropolitan block, for $8,460. 


SEWERS. 





Victor, Colo.—The city council passed 
an ordinance, Dec. 10, revoking the fran- 
chise of the Victor Sewer Co., and declared 
that the plant of this company should be- 
come the property of the city upon the 
payment of its fiscal value, which is esti- 
mated at $73,000. 








— 
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CONTEMPLATED WORK. 


Essex, Ia.—A sewerage system is con- 
templated. 

Canby, Minn.—Plans have been pre- 
pared for a sewer system. 

Allentown, Pa.—The need of a sewerage 
system in this city is being urged. 

Imperial, Cal.—Voted to issue $40,000 
bonds for constructing a new sewerage 
system. 

Huron, S. D.—Council has decided to 
construct a sewer in Frank st. 

Montevideo, Minn.—Council has adopt- 
ed plans for sewers in 5th st. and Miawau- 
kee ave. 

Yoakum, Tex.—The question of a mod- 
= sewerage system here is urged. Mayor 

rice. 

Hoquiam, Wash.—Specifications have 
been completed for constructing a trunk 
sewer. 

Beaumont, Tex.—Will vote, Jan. 14, on 
the issue of $150,000 for drainage im- 
provements. 

Osakis, Minn.—Special.—T. H. Borchus 
says a septic tank for the sewerage sys- 
tem is contemplated. 

Colton, Cal.—Voted to issue bonds for 
constructing a sewerage system. W. L. 
Brown, co. engr. 

Belle Plaine, Ia.—Council has ordered 
a survey made for a sewer outlet, septic 
tank, etc. 

Glendale, O.—Will vote, Jan. 25, on the 
issue of $75,000 bonds for constructing a 
sewerage system. 

Stoughton, Wis.—Plans for a complete 
sewerage system have been prepared by Z. 
T. Hurd, cy. engr. 

West Dundee, Ill.—The establishment of 
a sanitary sewer district is proposed. 
Mayor Shedden. 

Lewistown, Ill.—The contract will prob- 
ably be let about Feb. 1 for constructing 
sanitary sewers. 

Ft. Smith, Ark.—The report of Samuel 
M. Gray, of Providence, R. I., on the 
sewerage system has been submitted. 

Colorado Springs, Colo.—City Engr. 
Waggener estimates the cost of building 
the proposed storm sewers at $50,000 to 
$60,000. 

Corsicana, Tex.—An ordinance has been 
passed authorizing the issue of $20,000 
bonds to extend the sewerage system. 

Palestine, Tex.—The city commissioners 
are considering the construction of 15,000 
additional feet of pipe sewers. 

Savannah, Ga.—wWill probably vote in 
February on issue of bonds for extension 
of sewerage system. J. W. Howard, cy. 
engyr. 

Sandusky, O.—Plans have been prepared 
for rebuilding 2,500 ft. of 10, 12 and 15- 
in. sewer in Franklin st. C. M. King, cy. 
engr. 

Houston, Tex.—Plans and specifications 
have been completed by F. L. Dormant 
for sanitary sewers in the 2nd and 3rd 
wards. 

Macon, Ga.—Voted Dec. 8 to teaue 


_ $400,000 bonds for constructing a sanitary 


sewerage system and paving in Vineville. 
Maplewood, N. J.—Ordinances have been 
passed for constructing sewers in South 
Orange twp. Edward R. Arcularius, twp. 
clk. 
Beeville, Tex.—The city council has en- 
gaged Terrell Bartlett, of San Antonio, to 
make surveys of the entire city, with a 
view of constructing a sewerage system. 
McKeesport, Pa.—Messrs. Duncan, 
Johnston and Block have been appointed a 
committee to employ assistants for the 
city engineer to prepare sewer plans. 
Lebanon, Pa.—Will vote in February on 
issue of $115,000 bonds for constructing a 
comprehensive sewerage system and en- 


larging three natural waterways within 
the city limits. 


Greenfield, Mass.—The sewer committee 
has decided to recommend the construc- 
tion of an intercepting sewer to prevent 
the present pollution of Green river. Geo. 
F. Merrill, chmn. 

La Crosse, Wis.—The bd. of pub. wks. 
has decided to construct a sedimentation 
basin at the foot of Pine st. and a main 
in Pine st., at a cost of $190,000, and 
— construction at cost of about $10,- 


Ely, Nev.—Special.—Alfred B. Colwell, 
cy. engr., has been authorized to retain 
the services of Alexander Potter, consult- 
ing engineer of New York City, in connec- 
tion with the designing of a sewage dis- 
posal plant for this city. The plant will 
be constructed in the opening of 1910. 

New York City.—-Special—M. T. Rich- 
ardson, P. O. Box 654, desires to com- 
municate with mnfrs. of a distributing ap- 
paratus for sewage systems, where a half 
dozen beds are prepared and the sewage 
is conducted to each bed in rotation, giv- 
ing each bed an opportunity to rest for 
six days. 


CONTRACTS TO BE LET. 


Prince Rupert, B. C.—Bids are asked 
until Jan. 19 for installing sewage wks. 
Dept. Pub. Wks. 

Sapulpa, Okla. —Bids are asked until 
Jan. 10 for constructing a brick trunk 
sewer. Ira J. Anderson, cy. clk. 

Lawrence, Kans.—Sealed bids are asked 
until 5 p. m., Jan. 3, for constructing lat- 
eral sewers. F. L. Brooks, cy. clk. 

Meadville, Pa.—Bids are asked until 8 
p. m., Jan. 5, for constructing a sewer in- 
Grove st. H. S. Robinson, cy. clk. 

Marion, Ind.—Bids are asked until Jan. 
8 for constructing the Clement I. Coble 
ditch. D. M. Murphy, impvt. comr. 

St. Paul, Minn.—Bids are asked until 
Jan. 6 for constructing 4 state ditches. 
Geo. A. Ralph, engr. State Drainage Com. 

Columbia, Mo.—Bids will probably be 
asked about Jan. 15 for constructing pipe 
sewers. John S. Bicknell, cy. clk 

Muskegon, Mich.—Bids are asked until 
Jan. 28 for constructing sewers in sewer 
dist. No. 7. Benjamin H. Tellman, cy. 
recdr. 

Holton, Kans.—Bids are asked until 
Jan. 12 for constructing a sewerage sys- 
—_ and disposal plant. G. H. Merrill, cy. 
clk. 

Batavia, N. Y.—Bids are asked until 
Jan. 5 for constructing a sewage well at 
the municipal plant. Bd. sewer comrs. 

Charleston, S. C.—Bids are asked until 
Jan. 11 for constructing pipe sewers and 
appurtenances. J. H. Dingler, cy. engr. 

San Francisco, Cal.—Bids are asked un- 
til Jan. 5 for constructing sewers in secs. 
» Ly w D and E, Yerba Buena district. 


Hebron, Neb.—Bids are asked until Jan. 
12 for constructing 13,000 ft. of lateral 
sewers, 12 flush tanks, 25 manholes, etc. 
O. P. Hees, cy. clk. 

Denver, Colo.—Bids are asked until Jan. 
14 for constructing district sewers, sub- 
mains and other appurtenances in West 
a Side sanitary sewer district. B. 


Detroit, Mich.—Bids are asked until 
Jan. 5 for furnishing and erecting machin- 
ery for a sewage pumping station at the 
foot of Parkview ave. Jacob J. Haarer, 
comr. 

Toronto, Ont.—Bids are asked until Feb. 
15 for constructing sewer outlet, sewage 
tanks and supply of steel, c. i. pipe, sludge 
valves, ete. Joseph Oliver, mayor. 
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CONTRACTS AWARDED. 


Oklahoma City, Okla.—Bouse & Bouse 
secured the contract for constructing sew- 
ers for $67,973.50. 

Springfield, Ill.—The. contract for con- 
structing sewers in certain streets was 
awarded to Chas. Bird. 

Rochester, N. Y.—The contract for 
building a sewer in Wolcott st. was award- 
ed to the John Petrossi Co. for $4,336. 

Bay City, Mich.—The contract for con- 
structing a 10-in. socket tile sewer in 
Washington ave. was awarded to Thomas 
Morrison. 

Chicago, Ill.—The Federal Improvement 
Co. has been awarded a contract for con- 
structing a sewer in S. 52nd ave., for 
$288,240. 

Lubbock, Tex.—The contract for con- 
structing a sanitary sewer system and a 
septic tank was awarded to O. Leon Dal- 
ton, of Dallas. 

Elmwood, O.—The contract for con- 
structing a sewerage system was awaraed 
to Paul Menges for $30,546.08, and $15,- 
482 for the disposal plant. 

Goshen, Ind.—The contract for con- 
structing 25 mis. of ditch in Hamilton Co. 
was awarded to the Elkhart Construction 
Co., of Elkhart, for $60,000. 

Houston, Tex.—The contract for con- 
structing a sanitary sewer in the 5th ward 
was awarded to Kelso & Vautrin, of Gal- 
veston, for $72,726.35. 

Oklahoma City, Okla.—The Tulsa En- 
gineering and Construction Co., of Tulsa, 
Okla., was awarded the contract for con- 
structing certain sewers in Deep Fork 
addition, 

Rock Island, Ill—The contract for 
building a sewer system in the 6th ward 
was awarded to the People’s Construction 
Co., of Davenport, for $47,580.56 

Wichita, Kans.—Sewer contracts have 
been awarded as follows: College Hill, 
John Shiffler, of Springfield, Mo., $119,- 
279.81; Riverside, Ely Construction Co., 
of Wellington, $36,107.88. 

Minneapolis, Minn.—The contract for 
construction of sanitary sewers was 
awarded to the R. J. & W. M. Boyd Con- 
struction Co., 200 Southwest Boulevard, 
Kansas City, Mo., for $27,928. 

Providence, R. I.—The contract for con- 
structing a sewer system in the Watch- 
emoket section of East Providence’ was 
awarded, Dec. 8, to A. G. Tommasito, of 
Dorchester, Mass., for $64,844.80. 

Detroit, Mich.—Contracts for construct- 
ing the new Fairview sewer were awarded, 
Dec. 17, as follows: ist section, 1,761 ft., 
James Pauley, $24,644.38; 2nd section, 3,- 
700 ft., Langley Jeynes, $46,665. 

Grand Rapids, Mich.—The contract for 
constructing a sewer in Walker ave. was 
awarded to Verhey & Kloet for $23,743.84. 
Kloote & Vanderveen secured the contract 
for a sewer in Watkins st. for $646.80. 

Arkansas City, Ark.—Special.—Sewer 
contracts were awarded, Dec. 21, as fol- 
lows: E. M. Eby, of Wellington, Kans., 
31% mis. 6-in. sewer, 68 cts.; 8-in., 90 cts. ; 
10-in., $1; 15-in., $1.30; manholes, $40; 
lampholes, $10; flush tanks, $75; each ad- 
ditional foot of manhole over 6 rt., 
Robson & Livingston, of city, 900 ft. lat- 
eral 6-in. pipe, 65 cts.; manholes, $35; 
lampholes, $5; flush tanks, $75. 


WATER WORKS. 





Allen, Tex.—The an, Water Co. has 
been incorporated by S. — J. Wei- 
ley Young and J. M. Buen 

Youngstown, O.—The sind Creek Water 


Supply Co. has been incorporated to fur- 
nish a domestic water supply to the city. 

Omaha, Neb.—The Omaha water works 
case will be argued before the United 
States Supreme Court at Washington, D. 
C., early in January. 

Carthage, Mo.—The plant of the Car- 
thage Water & Power Co. has been dis- 
mantled and closed down, shutting off the 
city’s water supply, as a result of Judge 
John Phillips’ decision in the federal court 
at Kansas City, in which he denied the 
right of the city to interfere with G. Ralph 
Leighton, grantee of the Carthage Water 
& Power Co. Federal litigation had pre- 
vented Leighton from discontinuing the 
water service Nov. 15, as he announced he 
would until the decision of Judge Phillips 
was rendered. 


CONTEMPLATED WORK. 


Hettinger, N. D.—A water works sys- 
tem is contemplated. 

Peru, Neb.—Plans are being prepared 
for a water works system. 

Green Lane, Pa.—Voted to erect munic- 
ipal water plant. 

Callaway, Neb.—The construction of a 
water supply system is contemplated. 

Hibbing, Ill—The improvement of the 
water works system is contemplated. 

Pluton, Wash.—Plans are being consid- 
ered for a water works system. 

Vandalia, Mo.—Voted to issue bonds for 
a water works and sewerage system. 

Wildon, Colo.—This city contemplates 
installing 2 more slow sand filters. 

Jonesboro, N. C.—Voted to issue bonds 
for constructing a water works system. 

Albany, Ga.—The city council decided, 
Dec. 7, to install water. works. 

Albion, N. Y.—The establishment of a 
new water service is still being urged. 

Midland, Tex.—This city voted to issue 
$50,000 bonds for constructing a water 
works system. 

Calixico, Cal.—The board of trustees 
contemplates establishing a new munici- 
pal water works system. 

Wakefield, Kans.—Plans are being pre- 
pared for the construction of a water 
works system. 

Texarkana, Ark.—Voted to issue $200,- 
000 bonds for a municipal water works 
plant. 

Foss, Ark.—Voted to issue bonds for 
constructing a water works and sewerage 
system. 

Guthrie, Okla.—Voted to issue bonds 
for the improvement of the water system, 
sewer system, parks and fire service. 

Saginaw, Wash.—Council approves the 
plan of holding an election to vote on the 
question of reconstructing the water sys- 
tem. 


Jackson, Miss.—The city council voted’ 


in favor of a $100,000 bond issue for the 
construction of a filtration plant. 

Denison, Tex.—Plans have been pre- 
pared for the extension of the water mains 
south of Day st. and extensions north of 
Main st. 

Norfolk, Va.—Thos. B. Dornin, chief en- 
ginter of the water dept.,.urges a larger 
and better equipped water supply for this 
city. 

Arkansas City, Ark.—This city contem- 
plates an increased water supply and ex- 
tension of the water mains. J. H. Mat- 
thews, cy. engr. 

Kearney, Mo.—Plans and specifications 
have been completed for the construction 
of a water works system. G. E. Ford, cy. 
clk. 

El Centro, Cal.—The city trustees will 
engage the services of an expert engineer 
to prepare plans and specifications for 
water works. 
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Joliet, Ill—A public hearing will be 
held Jan. 3 to consider plans, profiles and 
— for a high-pressure water sys- 
em. 

Oklahoma City, Okla.—Voted to issue 
bonds for extra pumps, new dam and ad- 
ditional main. Bids will be asked in a 
few weeks. W. C. Burke, cy. engr. 

Conway, Ark.—Special.—The comrs. of 
water works improvement district No. 1 
are prepared to receive bids for an 8-in. 
deep well. Geo. Watson, secy. 

Cuthbert, Ga.—Special.—This city sold 
$20,000 5 per cent. 30-yr. water and light 
improvement bonds to John W. Dickey, of 
Augusta, Ga., for $20,774, accrued inter- 
est and printing of bonds. 

Lorain, O.—The report of the superin- 
tendent of water works on the extension 
of the water works intake and additional 
pressure stations for the 4th ward has 
been accepted by the city council. 


CONTRACTS TO BE LET. 


Broken Arrow, Okla.—Bids will be re- 
ceived about Feb. 1 for constructing a 
water works system. 

Aberdeen, Wash.—Bids are asked until 
Jan. 5 for furnishing c. i. pipe and valves. 
P. T. Clark, cy. clk. 

Ft. Robinson, Neb.—Bids are asked un- 
til Jan. 3 for alterations to a pump house. 
Capt. F. L. Arnold, constr. Q. M. 

Cawker City, Kans.—Bids ar asked 
until Jan. 11 for constructing a water 
works system. G. B. McKinley, cy. clk. 

Erie, Kans.—Bids will be opened about 
Jan. 15 or 20 for constructing a water 
works system. J. C. Denison, cy. clk. 

Dodgeville, Wis.—Bids are asked until 
Jan. 4 for furnishing and erecting a cy- 
press wood or steel tank. Henry Halver- 
son, cy. clk. 

Irondequoit, N. Y.—Bids are asked until 
Jan. 4 for constructing a water works 
system. J. E. Summerhays, secy. Sum- 
merville water dist. in town of Ironde- 
quoit. 

Vancouver, B. C.—Bids are asked until 
Jan. 12 for the annual water supply ma- 
terial, including 10 mis. of 12, 8 and 6-in. 
steel and iron pipe, and 250 tons of 4-in. 
c. i. pipe. .W. A. Clement, cy. engr. 

Parkersburg, W. Va.—Bids are asked 
until Jan. 6 for constructing 37,150 ft. of 
6, 8, 10 and 12-in. c. i. pipe for additional 
water supply, with hydrants, valves and 
valve boxes. Frank Good, cy. audt. 

Lamar, Colo.—Bids are asked _ until 
Jan. 9 for constructing a reinforced con- 
crete headgate, reinforced concrete riprap- 
ping, etc., at Chivington reservoir No. 4, 2 
mis, south of Brandon Station. Chiving- 
ton Canal Co. 

Jackson, Miss.—Bids are asked until 
Jan. 22 for boring the necessary artesian 
wells and furnishing machinery for pump- 
ing the same for the use of the city water 
works. Hamilton Johnson, genl. mer. 
water works. 

New York City.—Bids are asked until 
Jan. 11 for constructing portions of White 
Plains division of Catskill aqueduct, in- 
cluding 3 tunnels and about 2% mis. of 
plain concrete conduit. J. Waldo Smith, 
ch. engr. bd. water supply. 

Wilmington, N. C.—Bids are asked un- 
til Jan. 12 for constructing a brick power 
and filter house; machinery foundations, 
rearrangement of machinery, radial brick 
stack, extension to filter plant, sedimenta- 
tion basin, and concrete storage reservoir. 
Chas. W. Worth, chmn. water and sewer- 
age bd 

CONTRACTS AWARDED. 


Lubbock, Tex.—The contract for con- 
structing a water works system was 
awarded to E. Leon Dalton, of Dallas. 


Rock Island, Ill.—The contract for lay- 
ing a water main in Hight-and-a-half ave. 
was awarded to P. F. Treukenschuh. 

San Francisco, Cal.—The contract for 
constructing Twin Peaks reservoir was 
awarded to the Healy-Tibbitts Construc- 
tion Co, for $158,143. 

Gotebo, Okla.—The contract for con- 
structing a water works system was 
awarded to F. C. Brooks & Sons, of Jack- 
son, Mich., Dec. 18, for $24,180. 

Lake Village, La.—The contract for 
constructing a tower, power house and 
laying water mains was awarded to Jus- 
tin Matthews, of Little Rock, Ark. 

New York City.—The contract for build- 
ing the Hillview reservoir, below Mt. Ver- 
non and Yonkers, was awarded to the Mil- 
lard Construction Co., of Philadelphia, for 
$5.350,000. 

Dallas, Tex.—The United States Cast 
Iron Pipe Co. was awarded the contract 
for furnishing 5,334 tons of 8 to 36-in. 
pipe, at $27.70 a ton, and $50 for specials, 
or a total of $147,750. 

Reading, Pa.—The contract for furnish- 
ing and erecting pumping machinery at 
the pumping station at Hampden reser- 
voir was awarded to Fairbanks, Morse & 
Co., of New York City, for $8,750. 

Gulfport, Miss.—The contract for ex- 
tending the water works system was 
awarded, Dec. 9, as follows: Fire hy- 
drants, Chattanooga Iron Works; valves 
and valve boxes, Fairbanks Company, New 
Orleans; cast iron pipe and special cast- 
ings, American Cast Iron Pipe Co., Birm- 
ingham, Ala.; digging artesian well, 
Brown Deep Well Co., New Orleans; con- 
struction of pumping station, Chevally & 
Ferguson, Gulfport; screw plugs, Colum- 
bia Iron Works, Chattanooga, Tenn. 


BRIDGES. 





Nashua, N. H.—A new bridge is con- 
templated to replace Taylors Falls bridge 
by the city council. 

Cohoes, N. Y.—Bids are asked until 
Jan. 4 for erecting a bridge with concrete 
floor. Geo. T. Bollin, cy. engr. 

Goliad, Tex.—The contract for building 
a bridge across Blanco river was awarded 
to J. J. Greathouse for $3,559. 

Des Moines, Ia.—A petition will be cir- 
culated asking for the construction of a 
bridge over the Des Moines river at North 
street. 

Geneva, Neb.—Bids are asked until Jan. 
11 for erecting all county bridges during 
the year. Uriah F. Standard, co. clk. 

Bristol, Tex.—This city contemplates 
the construction of an iron bridge across 
Beaver creek, on Front st. Address mayor. 

Portsmouth, Va.—This city contem- 
plates the construction of 3 reinforced 
concrete bridges during 1910. Bascom 
Sykes, co. engr. 

West Union, O.—Bids are asked until 
Jan. 17 for constructing a steel bridge 
with concrete floor. E. C. Zimmerman, 
co. surveyor. 

Ft. Dodge, Ia.—Plans and specifications 
have been submitted to city council for a 
viaduct to be constructed at S. 3rd st. 

Pensacola, Fla.—Santa Rosa and Es- 
cambia counties contemplate the construc- 
tion of a steel bridge over Escambia river, 
near McDavid. 

Monroeville, O.—Bids are asked until 
Jan. 24 for erecting a steel riveted truss 
bridge over Huron river. Jay E. Smith, 
co. audt. 

Florence, Ariz.—Bids are asked until 
Jan. 15 for constructing a highway bridge 
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over the Gila river. J. B. Girard, territo- 
rial engr., Phoenix. 

Pueblo, Colo.—Sealed bids are asked 
until 4 p. m., Jan. 3, for constructing a 
bridge across the Arkansas river, at Union 
ave. D. P. Gaymonecy. 

Woonsocket, R. I.—A_ resolution has 
been passed providing for the construc- 
tion of a highway bridge over Blackstone 
river, at River st., to Cold Spring Park. 
City council. 

Little Rock, Ark.—This city has appro- 
priated $5,000 for the construction of a 
concrete bridge over Swaggerty branch, 
on High st. E. A. Kingsley, cy. engr. 

Grand Island, Neb.—Bids are asked un- 
til Jan. 12 for constructing and repairing 
all steel, wooden, pile and truss bridges 
for 1 yr. G. H. Poell, co. clk. 

Cincinnati, O.—Bids are asked until Jan. 
7 for the repair of the east abutment of 
the bridge over the Little Miami river, on 
the New Richmond pike, Anderson twp. 
Stanley Struble, prest. co. comrs. 

Dallas, Tex.—Sealed bids are asked un- 
til Jan. 15 for constructing a steel high- 
way bridge and viaduct over Trinity river, 
about 5 mis. south of this city. Geo. L. 
Fearn, co. audt.; J. F. Witt, co. engr. 

J Lamar, Wash.—Bids are asked until 

Jan. 4 for constructing a bridge on con- 
crete piers and abutments, with retaining 
walls, across Touchet river, at the Harve 
Shaw crossing, near here. J. N. McCarr, 
co. audt. 

Winnipeg, Man.—Bids are asked until 
Jan. 18 for removing the present super- 
structure and erecting a new superstruc- 
ture and floor complete for Louise bridge, 
across Red river. M. Peterson, secy. bd. 
control. 


STREET LIGHTING. 


Vine Grove, Ky.—The construction of 
an electric light plant is contemplated. 

Winchester, Tenn.—Bonds for improving 
the municipal electric light plant have 
been sold. 

North Syracuse, N. Y.—Plans are being 
considered for lighting the streets of this 
village. 

Essex, Mass.—The question of lighting 
the streets by electricity is under consid- 
eration. 

Athens, Mich.—The plant of the Athens 
Electric & Power Co. was destroyed by 
fire Dec. 12. 

Pocahontas, Ia.—Will vote, Jan. 14, on 
the issue of bonds for constructing a light- 
ing and heating plant. 

Northfield, Vt.—The extension of the 
municipal electric light system to North- 
field Junction is contemplated. 

Salt Lake City, Utah.—Plans are being 
considered for constructing a municipal 
electric light plant. John S. Bransford, 
mayor. 

Colorado Springs, Colo.—Plans are be- 
ing considered for constructing a new elec- 
trie light and power plant here. 

Oak Park, Ill—Plans are being pre- 
pared for an addition to the power plant 
of the Oak Park Light, Heat & Power Co. 

Princeton, N. J.—The borough council 
is considering plans for the improvement 
of the lighting system. 

Charleston, Miss.—Improvements' are 
contemplated for the municipal electric 
light, water works and sewerage systems. 

Terra, Alta.—An electric light plant 
will be established by J. A. Martin, who 
is having plans made for a power house. 

Hill City, Kans.—The question of con- 
structing an electric light plant is under 
consideration. A. G. Morris, cy. clk. 


Brockport, N. Y.—A. L. Swett, of Me- 
dina, has purchased the Albion electric 
light and power plant, which supplies this 
village with electricity. 

Greenville, Ga.—Bids are asked until 
Jan. 4 for the purchase of bonds for the 
purpose of installing a lighting plant, a 
sewerage system and a water works plant. 

Fargo, N. D.—Bids are asked until Jan. 
5 for furnishing and installing an electric 
light plant at the county hospital. Arthur 
G. Lewis, co. audt. 

Ft. Williams, Me.—Bids are asked until 
Jan. 20 for constructing and remodeling 
an electric light system here. Capt. C. F. 
Humphrey, Jr., constr. Q. M. 

Chehalis, Wash.—Special.—The town 
council has under consideration the matter 
of changing from the arc system of light- 
ing to incandescent. H. C. Coffman. 

Los Angeles, Cal—A _ resolution has 
been adopted providing for the construc- 
tion of a municipal electric plant in con- 
nection with the Owens river project. H. 
J. Lelande, cy. clk. 

Canandaigua, N. Y.—The installation of 
an electric light plant at the court house 
for the use of the court house and jail 
has been recommended by the board of 
supervisors and committee. 


GARBAGE DISPOSAL, STREET 
CLEANING AND SPRINKLING. 





Portland, Ore.—Bids are asked until 
Jan. 3 for constructing a new garbage 
crematory. Cy. audt. 

Buffalo, N. Y.—Special.—Wannenwetsch 
& Co., Citizens’ Bank Bldg., desire the 
names and addresses of the manufacturers 
and builders of incinerating plants. 





PARKS. 





Bayonne, N. J.—The Hudson county 
park commission has selected two sites 
for county parks in this city. 

Glen Ridge, N. J.—Mayor Mead has de- 
cided in favor of transferring the park 
lands in this borough to the Essex park 
commission. 

Knoxville, Tenn.—An ordinance has 
been passed providing for the issue of 
$50,000 bonds for park purposes. John 
M. Brooks, mayor. 


FIRE APPARATUS. 





Quincy, Ill.—The purchase of a new fire 
engine is contemplated. 

Peoria, Ill—A practical illustration of 
the working of the Gamiewell fire alarm 
telegraph system will be made in this city. 

Minneapolis, Minn.—The fire committee 
of the council has recommended that bonds 
be sold for the purchase of new fire ap- 
paratus. 

Springfield, Mass.—The contract for in- 
stalling a new fire alarm telegraph sys- 
tem in the new fire headquarters in 
Dwight st. was awarded to the Gamewell 
Fire Alarm Telegraph Co., of New York 
City, for $30,000. 

Gulfport, Miss.—The contract for in- 
stalling a fire alarm system was awarded 
to the Gamewell Fire Alarm Telegraph 


Co., of New York City, for $3,500. 














